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Forty Years of 
EXPERIENCE 


in Suture Manufacture 


Davis & Geck history covers forty years—the span of modern suture manufacturing 
in the U.S.A. During these years D&G has led consistently in the development and 
production of sutures and has amassed a fund of specialized experience and knowl- 
edge that is unequalled in the industry. Today, all D&G sutures are precision 
products—the result of decades of planned research and development of methods 
for absolute control over every factor that contributes to correct performance. 
They reflect the combined efforts of clinician, chemist, physicist, biologist and other 
specialists in applied science—all working with facilities for the utmost accuracy 
in processing and testing. Consequently, they are recognized as the standard of 
quality by surgeons throughout the world. 


DAVIS & GECK, INC. srooKktyn, NEW vorK 


MARCELLO MALPIGHI (1628-1694) Though never a surgeon, Mal- 
pighi’s intensive studies in physiology led to important ad- 
vances. He is credited with the first accurate description of 
the vesicular structure of the human lung and the gray matter 
of the brain. Pioneering in the application of the microscope to 
the study of anatomical structure, he was the first to observe the 
blood circulating through the capillaries of a frog. His name 
is still associated with the discoveries regarding the character 
of certain parts of the epidermis, the kidney and the spleen. 
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facts concerning 


Pen-Aqua 


A new and highly practical 


penicillin formulation for aqueous injection 
at 24-hour intervals. 


What it is—Pen-Agua provides Procaine Penicillin G and buffered 
Potassium Penicillin G in combination for constituting an aqueous solution-suspension for intra- 
muscular injection. 

What it does—The soluble Potassium Penicillin is absorbed within an 
hour following injection, thus providing a correspondingly high initial blood concentration of penicillin 
to overwhelm invading bacteria at the outset. 

The relatively insoluble Procaine Penicillin is absorbed slowly, thus providing a repository effect 
which sustains therapeutic penicillin blood levels for 24 hours or more in the majority of patients. 


How to use it— PEN-Aqua is quickly prepared for use by introducing the 
directed quantity of Water for Injection, USP, or Isotonic Solution of Sodium Chloride, USP, directly 
into the sterile PEN-AQua vial, with thorough shaking before the withdrawal of each dose. So constituted, 
each cc. contains 300,000 units of Procaine Penicillin G per cc., plus 100,000 units of Potassium Penicillin 
G per cc., in uniform suspension which passes through the needle freely. PEN-AQUA is absorbed com- 
pletely, without nodule or cyst formation. 


When to use it—PeN-AQUA may be used in all conditions amenable to 
systemic penicillin therapy, in cc. doses corresponding in frequency with that employed with Penicillin 
in Oil and Wax (Romansky Formula)—generally, one cc. each 24 hours, 12 hours in certain severe or 
refractory infections. PEN-AQUA is intended for intramuscular use only. Suspensions retain their potency 
for one week under refrigeration. In the dry state, PEN-Aqua retains full potency for a year. 


How supplied—Pen-Aaqua is available in multiple-dose vials containing 
1,500,000 units of Procaine Penicillin G, plus 500,000 units of buffered Potassium Penicillin G, with 
space provided for the introduction of 4.5 cc. of diluent; also in single-dose vials containing 300,000 
units and 100,000 units of Procaine and Potassium Penicillins G, respectively, with space provided for 
the introduction of 1 cc. of diluent. 


Pen-Aqua 


Bristol Laboratories’ Trademark for 
Crystalline Procaine Penicillin G with 


Buffered Penicillin G Potassium 4 
for aqueous injection risto 


LABORATORIES INC. 
SYRACUSE, NEW YORK 
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Penicillin products bearing 
the Lilly label are easy to obtain. 


in every corner 


Complete assortments are maintained by most of the 
drug stores and hospitals located in every corner of the nation. Your 
pharmacist, in turn, can easily replenish stocks from near-by drug wholesalers. 
No other nationally distributed pharmaceutical products may be obtained 
more quickly and easily than those bearing the Lilly label. 


Penicillin—G, Crystalline-Potassium, is available in ampoules, ointment, 
ophthalmic ointment, tablets, and troches. Complete literature is 
available to physicians upon request. 
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General information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T«: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author's 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 
a model: 


Puaneur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 

The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF SuR- 
GERY, is $12.00 per year in advance in the United States; 
$14.00 in Canada and Pan-American countries and $15.00 in 
foreign countries. Current single numbers $2.00. All Special 
Numbers $4.00. Prices for such back numbers as are available 
will be quoted on request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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short 


infusion time... 


MEANS 


more rest time... 


earlier ambulation... 


The high rate of infusion possible with Prorern Hypro- 
LYSATE, BAXTER, provides total daily protein require- 
ments in from two to four hours. This leaves a good 
portion of the day for rest and recuperation, enabling 
the patient to benefit from early ambulation. This is 
another example of the benefits of the BAXTER program, 
which provides the specific solution, the exact equipment 
for any parenteral requirement. 


WRITE for booklet giving full information. 
BAXTER LABORATORIES, Morton Grove, Ill.+* Acton, Ont. 


Protein 
Hydrolysate 


protein hydrolysate 
protein hydrolysate with dextrose 


protein hydrolysate with dextrose and alcohol 


Available only in the 37 states east of the Rockies (except El Paso, Texas) through 


AMERICAN HOSPITAL SUPPLY CORPORATION 
General Offices: Evanston, Illinois 
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Exercises... 
Non-Absorbable Sutures 


for more efficient operating room technic 


Ligatures for blood vessels or tissue masses? 
Retention, or “stay” sutures? 
Delicate plastic repair suture? 

Ordinary skin closure? 


Whatever the technic or preference, there is a suitable 
CURITY suture with which the nurse can anticipate any 
command of the surgeon. 


The economy of zyTor*—the original nylon suture—is 
an important advantage. zYTOR is packaged in 50-yard 
non-sterile dispensing reels. Either in single or multi- 
filament strands. ZYTOR sutures may be sterilized repeat- 
edly without significant loss of tensile strength. For all 
types of work calling for non-absorbable material, zYTOR 
sutures may be used with implicit confidence. 


However, when SPEED is the factor, a quick tear of a 
sterile envelope—and the curity Dermal or Tension suture 
is ready for use. 


Other types and put-ups of curtry Non-Absorbable 
Sutures are available through your dealer. 


You can rely upon any type of CURITY suture material 
for dependable performance. 


ORDER THROUGH YOUR DEALER 


Curity Suture Laboratory *Reg. U. S. Pat. Off. 


| = = (BAUER & BLACK 


Division of The Kendall Company, Chicago 16 


.. TO ESTABLISH A FINE BALANCE 
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The of 
Better Instruments 


for Modern S urgery 


Today's brilliant surgical techniques stimulate the 
development? of instrument progress. 


Sklar’s contribution to this constant progress of surgery 
is well exemplified by the group of instruments shown 
here. Designed expressly for the Cardiovascular field, they 
have vital functions that ordinary instruments cannot 


perform with safety and efficiency. 


These instruments are made of the finest quality American- 
Made stainless steel by J. SKLAR MANUFACTURING 


COMPANY, the largest producers of stainless steel surgical SY if 


instruments. For the best, make sure the instruments you 


buy bear the signature SKLAR, y LARGE 


The Johns Hopkins ; 
Occluding Forceps, straight, YY The Johns Hopkins 
shown with ratchet lock Modified Potts 

> Clamp 


Instruments illustrated 
used by Dr. Alfred 
Blalock and Associates. 


The Johns Hopkins 
Occluding Forceps, curved, 
shown with ratchet lock 


SKLAR PRODUCTS ARE AVAILABLE THROUGH ACCREDITED SURGICAL SUPPLY DISTRIBUTORS 
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N ew Hermann Table 


by Shamnaine! 


The Hermann Major Operating Table, S-1506, is the result of careful 
surgical research and Shampaine engineering skill—combined to 
provide unique features not available on any other table. 


@ EXTREME KIDNEY POSITION of 130° at minimum 32” 
height eliminates need of kidney elevator and footstool— 
provides complete body support to extremities. 


@ SINGLE CONTROL ADJUSTMENT from kidney to reflex 
abdominal positions facilitates closure of body opening for 
suturing. 


@ LOW 90° CHAIR POSITION at 26” minimum height — 
ideal for brain and EENT surgery. 


@ HEAD END CONTROL of most important adjustments by 

the anesthetist. 
The above and other outstanding |features of the new Hermann 
Major Operating Table justify immediate investigation. 


Sold through Surgical and Hospital Supply Dealers. 


SHAMPAINE CO. 
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We 


the advanced automatic development of 


ater cut-off . . . automatic 
out-proof” safety that protects both 
instruments and sterilizer. 


When left in operation, ‘unattended 
... during an emergency call... over 

a holiday or weekend, no damage 

to instruments or sterilizer can result. 
When low-water cut-off occurs, func- 
tional operationcanonlybe resumed 
by replenishing water in the cham- — 
ber and manually switching on the 
current. Of the thousands in use, not — 
a single “burn-out” has ever been % 
reported. 


NOW AVAILABLE 
14” and 16” sizes me 
Portable and Cabinet 
Models. A selection of — 
beautifully finished — 
alternate cabinet de- 

signs subject to avail. 
ability, 


ORDER TODAY or write for descriptive ‘4 


AMERICAN STERILIZER ‘COMPAN 


Erie, Pennsylvania 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS 


"office sferilizers, the term “auto- 
matic” is all inclusive. Not only does 
it imply automatic temperature con- 
é trol of on-and-off operation, it in- 
—~ 
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WANTED 


Left-handed scissors and 
other surgical instruments 


It was at a Chicago Convention Booth that a dis- 
tinguished-looking, serious-appearing man spoke 
to a Weck executive. 

“Do you folks make a LEFT-HANDED At the Brooklyn plant of Weck a hand-made 
SCISSOR?” left-handed scissor now has been designed and 

The Weck executive said: “No, but come in and is approaching completion.* 
tell us what your problem is, sir.” This true story is typical of the way Weck 

The man—a prominent surgeon—did. He said - makes superior instruments for the skilled sur- 
he had asked that question for years, in all ser- geons’ trained hands to use. 
iousness, as he is LEFT-HANDED. He had been © If you have a “left-handed” or a “right-handed” 
told to turn the scissor over, or flippantly asked: problem the right place to write is to Weck. 
“You wouldn’t want a left-handed monkey 
wrench, would you?” 

The-surgeon and the Weck mati spent a. have 
part of an hour discussing the surgeon’s problem referred to writes: “I cannot tell you how happy I am with the 
—a left-handed scissor, and after that perhaps scissors...I don’t believe any left-handed surgeon has any 
other left-handed instruments, for 10% of ali _ idea of how greatly his technical ability would be improved 


with left-handed scissors... they seem perfect...I am voing 
people are left-handed. : to write my left-handed surgical friends about them.” 


REMEMBER WECK INSTRUMENTS ARE MADE CORRECT—SOLD DIRECT 


EDWARD WECK & CO., INC. STAINLESS 


Manufacturers of Surgical Instruments CRODON 
The Chrome Plate 
SURGICAL INSTRUMENT REPAIRING ® HOSPITAL SUPPLIES 
135 Johnson Street -: Brooklyn 1, N.Y. FOUNDED 1890 
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Natural 
Shock 
Absorbers 


ee Like the strands of the spider’s web, 
silk fibers are notable for their great 

elastic strength—a quality that makes them 
pre-eminent as suture material. 


Silk sutures can be stretched 20% and retain 
their original strength. When tension 

is released, they return to approximately 

their original dimensions. 


Their “‘shock absorber” quality helps prevent 
breakage when knots are tied; acts as 
insurance against knot slippage. Silk sutures 
reduce tissue strangulation during 
post-operative edema. Silk adjusts itself as 
tissues swell and shrink. 


Champion Serum-Proof Silk Sutures are the 
non-absorbable sutures of choice—for elastic 
strength, dependability and perfection of finish. 
They are available from your regular supply 
house, or direct from the makers, 


GUDEBROD BROS. SILK CO., INC., 225 W. 34th ST., NEW YORK 1. 


CHAMPION-PARE 
SERUM-PROOF SILK SUTURES by 


TESTS SHOW ELASTICITY 


(Fig. 1) An 0 gauge Champion-Pare Serum-Proof Silk Suture 
prior to stress. (Fig. 2) The same, suspending a 5lb. weight. 
(Fig. 3) The same suture, suspending a 10 |b. weight. 
(Fig. 4) After weights are removed. 


Also makers of: Dermal, Cotton 
and other Champion Sutures 
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Highly effective enteric bacteriostat. 
Maintains high concentration 

in gastro-intestinal tract. 

Only 5% absorbed into blood; 
rapidly excreted by kidneys. 
Relatively non-toxic. 


Acute or chronic bacillary 
dysentery, including the carrier 
state, and ulcerative colitis. Before 

intestinal surgery, to minimize 

indicati ons hazard of peritonitis; afterward, to 
speed convalescence. Also, to 
combat urinary tract infection due 
to E. coli, by diminishing its 
enteric reservoir. 


Initial, 0.25 Gm./kilogram of 
body weight; maintenance, 

0.25 Gm./kilogram/day, in 

six doses, at 4-hour intervals. 
Supplied in 0.5-Gm. tablets, 
bottles of 100, 500, 1,000, and 
(oral) powder, 4 and 1-lb. bottles. 


Sharp & Dohme, Philadelphial, Pa. 


Sulfasuxidine 


Succinylsulfathiazole ¢ SHARP 
DOHME 
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WHAT A 


OGffereuce 


GUMUV 


Performs complete cycle of irrigation and drainage 

WITHOUT ATTENTION! 

@ is easily set up and adjusted to the patient. 

@ is accurate and dependable. 

@ is a complete unit, with all parts ready for operation. 

@ is easy to clean. 

@ has no moving parts to wear out. 

@ is in successful use in many hospitals. Uses simple 
technic. 

WRITE FOR NEW DESCRIPTIVE FOLDER on this safe, 

time-saving, easily operated unit, or see your dealer 


A new catalog has just been printed. 
It is yours for the asking. 


GOMCO SURGICAL MANUFACTURING CORP. 
834 M. E. Ferry Street Buffalo 11, N. Y. 


SUMUD EQUIPMENT 
Fostering Improved Techuies 
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1848 Over a Century of Surgical 


Instrument Craftsmanship 


B2335 Michel Wound Clips, five sizes: 11mm., 
14mm.. 16mm., 18mm., 22mm. 
B 2321 R Hagenbarth Self-holding and Applying Wound Clip Forceps, 
Stateless Steel 


B2322R Michel Suture Forceps, plain, Stadalece Steel 
B2325R Michel Applying and Removing Wound Clip Forceps, 
Stainless Steel 
B 2320R Richter Wound Clip Removing Forceps, Sfaceless Steet 


Heh your Surgical Supply Dealer 


EST. @p 1848 


& Go., INC. 
FINE SURGICAL INSTRUMENTS 
= 83 ULASKI 


STREET, BROOKLYN 6, NEW YORK 


In several investigations it has been dem- 
onstrated that Zephiran chloride is a fast 
acting antiseptic. It is potent enough to 
kill hemolytic streptococcus, staphylo- 
coccus, Escherichia coli and other patho- 
gens after a few minutes’ exposure. At the 


same time, it is less toxic than mercurials. 


Fast acting, bactericidal Zephiran chlo- 
ride is eminently suited to both office and 
hospital practice where speed of antisep- 
tic action is so important. 


For your office and hospital practice, SPECIFY 


Supplied as: Aqueous Solution 1:1000, bottles of 
8 oz. and 1 U.S. gallon. Tincture 1:1000, tinted and 
stainless, bottles of 8 oz. and 1 U. S. gallon. Concen- 
trated Aqueous Solution 12.8%, bottles of 4 oz. and 
1 U. S. gallon. 


Zephiran, trademark reg. U. S. & Canada, brand of benzal- 
konium chloride (refined). 


Zephiran 
AN TI s 


EFFECTIVE SAFE ECONOMICAL 


NEW YORK 13, N.Y. ¢ WINDSOR, CANADA 
416M 
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i _ For Rapid Disinfection of Instrume 


This powerful disinfecting solution is free from phenol 
(carbolic acid) and’ mercurials. It is a chlorinated — 
phenyl compound that is unusually effective in its . a 
rapid destruction of commonly encountered vegeta- — 
tive bacteria (except tubercle bacilli) as shown in the 
chart. 


PRICE 
Per Gallon . $5.00 
Per Quart . $1.75 Check these additional features— 


® Non-injurious to metallic instruments or keen 
surgical edges. 


Low volatility ... will not irritate eyes, nose 
or throat. 


Will not stain fabrics, skin or tissue. 


Will not dry and fissure hands or skin areas 
if exposed repeatedly. (Chloropheny] is not 
to be used therapeutically.) 


Stable...will retain potency over long 
periods. 


: Compare the killing time of this 
No.-300 ts 2 superior bactericidal agent 

"recommended as the ideal office con- 

_tainer for use with the Solution. 


Vegetative Bacteria | 50% Dried Blood| Without Blood 


Staph. aureus 15 min. 2 min. 


Ask your dealer 
E. coli 15 min. 3 min. 


NC. 


Strept. hemolyticus 15 min. 15 sec, 


PRODUCT 
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(COMBINED SULFONAMIDES) 


OBSERVATION 


“ ..a saturated aqueous or urinary solution of one derivative of sul- 
phanilamide could still be fully saturated with a second and third 
sulphonamide . . . each of the compounds behaving as though it 


were present alone and exerting no influence on the solubility of 
the others.” 


CONCLUSION 


“... the danger of the formation of sulphonamide crystals in the 
renal tubules could be considerably reduced by employing com- 
binations of partial dosages of two or three therapeutically equiva- 
lent sulphonamides rather than the full dosage of any one single 
compound.”! 


APPLICATION 


With Comsisut* (consisting of equal parts of sulfadiazine, sul- 
fathiazole and sulfamerazine), full therapeutic sulfonamide effect 
is obtained, while the danger of renal toxicity is markedly de- 
creased. Treatment with the combined sulfonamides is charac- 
terized by infrequent crystalluria, never of the “massive” type; 
absence of any signs of serious renal irritations; rarity of nausea 
and vomiting; and decreased incidence of allergic reactions.” 


PACKAGING: ComsisuL, combined sulfonamides, is available in 
tablets containing 0.166 Gm. sulfadiazine, 0.166 Gm. sulfamerazine and 


0.166 Gm. sulfathiazole—a total of 0.5 Gm. per tablet. Bottles of 100 and 
1000 tablets. 


Comsisut Liquid is available in bottles of 4 and 16 oz. Each teaspoon- 
ful (4 cc.) contains 0.166 Gm. sulfadiazine, 0.166 Gm. sulfamerazine 
and 0.166 Gm. sulfathiazole—a total of 0.5 Gm. 

BIBLIOGRAPHY: (1) Lehr, D.: Brit. M. J. 2:943, 1947. (2) Lehr, D.: Brit. M. J. 
2 :543, 1948. 

*® 


CORPORATION - BLOOMFIELD, NEW JERSEY 


IN CANADA, SCHERING CORPORATION LTD., MONTREAL 
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In 
Sulfonamide 
Thevapy 


REDUCED RENAL HAZARD 
MORE RAPID INSTITUTION OF BLOOD LEVEL 
AUTOMATIC ALKALIZATION 


Use of sulfonamide mixtures, called “‘the most efficient 
single measure to minimize renal complications,’’ ac- 
counts for the superiority of Aldiazol. Presenting sulfa- 
diazine and sulfathiazole in a microcrystalline state 
together with sodiums citrate and lactate for automatic 
urinary alkalization, Aldiazol produces more rapid initial 
sulfonamide absorption, leads to satisfactory mainte- 
nance of therapeutic blood levels, and almost completely 
eliminates the danger of crystalluria (2 per cent). It does 
not burden the kidneys unnecessarily as does sodium 
bicarbonate alkalization. Aldiazol thus combines high 
efficacy with minimal toxicity. The palatability of this 
liquid preparation makes it especially useful in pediatrics. 
Indicated whenever sulfonamide therapy is called for. 


HOR N\|\diazol 


THE S. E. MASSENGILL COMPANY 
Bristol, Tenn.-Va. 
NEW YORK ¢ SAN FRANCISCO ¢« KANSAS CITY 


Nigher 
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MANDELAMINE,”* a distinct chemi- 
cal combination of methenamine 
and mandelic acid, ensures maxi- 
mum patient-cooperation through 
its freedom from distressing side- 
effects, and the welcome simplicity 
of the regimen—just 3 or 4 tablets 
taken three times a day is all that 
is required. The absence of drug- 
fastness,' plus other important ad- 
vantages, commends MANDELA- 
MINE to experienced clinicians? 
for use in both acute and chronic 
urinary infections. 


supPuieD: Enteric-coated tablets of 
0.25 Gm. (3% grains), bottles of 
120, 500, and 1,000. 


*MANDELAMINE is the registered trade- 
mark of Nepera Chemical Co., Inc., for 
its brand of Hexydaline (methenamine 
mandelate). 


1. Scudi, J. V., and Duca, C. J.: J. Urol. 
(Feb.) 1949. 2. Carroll, G., and Allen, H. N.: 
J. Urol. 55: 674 (1946). 3. Butt, A. J.: J. 
Florida M. A. 35: 430 (1949). 


NEPERA CHEMICAL CO., INC. 
Manufacturing Chemists 


NEPERA PARK + YONKERS 2, N. Y. 


21 
REG U S PAT OFF 
Urinary 
| 
Choice— 
an | 
effeetive 


Suspected... 


* 
Lip lodol completes the diagnostic picture... 


From its introduction to the present, Lipiodol has 


remained a contrast medium of choice . . . notable 
‘for these properties: 1 40% iodine content 
firmly bound in poppyseed oil, insures uniform 
radiopacity 2 viscosity characteristics pro- 
duce clear delineation without excessive ‘‘pool- 
ing” 3 _ exclusive formulation does not involve 
use of chlorine or its derivatives 4 its blandness 


insures minimal irritation to mucous membranes. wp Annivers, 


Pulmonary diagnostic problems are frequently resolved by Lipiodolography 


*Lipiodol (lodized oil, U.S.P.) is the registered trade-mark for the original product created by Lafay. This product alone can bear the name 
Lipiodo!. Made in the U.S. A. E. Fougera & Co., Inc., New York, N. Y. Canadian Distributors: Vinant, Ltd., Montreal, Canada. 
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surgical 
technic 


OXYCEL 


In general surgery and in the specialized branches of surgery OXYCEL (oxidized cellu- 
lose, Parke, Davis & Company ) aids the operator by stopping bleeding not readily con- 


trollable by clamp or ligature. This refinement in surgical technic is made possible by 
the distinctive features of OXYCEL: 


PACKAGE INFORMATION 
OXYCEL is supplied in individ- 
LJ 

hemostatic Promptly and effectively controls bleeding; ual serew-capped botties. 
OXYCEL PADS (Gauze Type) 
Sterile 3” x 8” eight-ply pads 
OXYCEL STRIPS (Gauze Type) 
Sterile 18” x 2” four-ply strips, 
° pleated in accordion fashion. 
convenient Requires no cumbersome preparatory procedures; applied 


OXYCEL PLEDGETS 
directly to bleeding surfaces as it comes from the container; (Cotton Type) 


Sterile 24%” x 1” x 1” portions. 
practical Pliable; easy to apply; conforms readily to wound surfaces; Sterile foar-ply gause-type 
discs of 5” or 7” diameter fold- 


° ‘ ‘ ‘ ed in radially fluted form, used 
versatile Available in forms adaptable to a maximum of uses. in poestatentoue. 


absorbable Completely absorbed from various types of tissue; 
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oe first detailed report at the state level 
on medical care of the nation’s children was 
announced by the American Academy of 
Pediatrics which is tabulating final returns 
from a nationwide two and one-half year study 
of private medical and dental practice, hos- 
pitals, community health agencies and pediatric 
departments of medical schools. The report, 
from the pilot study in North Carolina, in- 
cludes findings in deficiencies in medical care 
for children and recommendations for the im- 
provement of child health. It reveals that each 
of the 1,500 physicians in private practice in 
North Carolina has on the average three times 
as many children to care for as in more favored 
states. Practically all of the pediatricians are 
located in or near cities. Nearly 80 per cent of 
private medical care of children is rendered by 
the general practitioner. Only about 60 per 
cent of the general practitioners have received 
any appreciable hospital training in child care 
before entering practice. Hospital facilities are 
relatively meager and only about one-half of 
the babies born during the year were born in 
hospitals. 


ISCOVERY of a brain operation which will 

relieve intolerable body pain without un- 
desirable after effects was revealed by a 
Columbia University medical scientist. The 
operation, known as_ unilateral prefrontal 
lobotomy, was described by its originator, Dr. 
John E. Scarff, at the annual meeting of the 
American Neurological Association in Atlantic 
City. Dr. Scarff, who is professor of clinical 
neurologic surgery at Columbia’s College of 
Physicians and Surgeons, disclosed that the 
procedure is a modification of an earlier brain 
operation called bilateral prefrontal lobotomy. 
The latter operation, for the most part, is used 
to alleviate mental illness. The surgeon said 
that in the new operation one side of the front 
part of the patient’s brain is rendered inactive 
by surgically severing the fibers leading to it 
from the rest of the brain. Since the first of the 
year, ten patients have undergone operations. 


Seven were completely relieved of pain and two 
were almost totally freed of pain. The remain- 
ing case was a failure. The significant aspect of 
the unilateral operation, Dr. Scarff explained, 
is that it relieves pain without any reduction of 
the patient’s intellectual capacity and leaves 
no undesirable alteration in personality. 


ALE School of Medicine scientists an- 

nounced that they have developed a new 
method of extracting the powerful growth 
hormone from animal glands by a simple proc- 
ess which produces a high yield of the product. 
This hormone, which in a rat stimulates its 
growth to twice normal size in a few months, 
may some day have important implications for 
the correction of growth deficiencies in children 
and for the repair of damaged or depleted 
tissues in adults. The new technic developed at 
Yale consists of a series of simple, straight- 
forward biochemical steps by which the growth 
hormone is crystallized from extracts of the 
pituitary glands of cattle at freezing temper- 
atures. Announcement of the process was made 
by three physiologic chemists, Jacob B. Fish- 
man, Research Assistant, Alfred E. Wilhelmi, 
Assistant Professor and Jane A. Russell, In- 
structor. They presented their findings in a 
paper read at the annual meeting of the 
Association for the Study of Internal Secretions. 


that powerful physical forces 
which may threaten civilization are being 
diverted into channels which may lead to a 
better life, the Baruch Committee on Physical 
Medicine in its annual report declared that the 
atomic “age of physics” has released physical 
agents of enormous power and vast magnitude 
which “will in the future relieve the suffering 
of untold millions of sick and disabled persons 
and will aid in their prompt restoration to 
happy and productive citizenship.” Founded 
in 1944 by Mr. Bernard M. Baruch, elder 
statesman and philanthropist, in memory of 
his father, Dr. Simon Baruch, pioneer in 
physical medicine and leading American expo- 

(continued on page 36) 
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PROLONGED-ACTION PENICILLIN 


ES FOR YOUR PATIENT 


ADVANTAGC 


. no oil—no wax 


tion a day 
aqueous » prolonged therapeutic blood levels 


aqueous » yet only 1 injec 


minimal pain . . 


> 


aqueous 


ADVANTAGES FOR YOU 


. stable for 21 days under re- 


pended .. 
frigeration, or a week at room temperature, with 


no significant loss of potenc 


stable for a year. 


easily sus 
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In powder form— 
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Squibb Procaine Penicillin for aqueous injection 
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000 and 3,000,000 units 


ADER IN PENICILLIN RESEARCH AND MANUFACTURE 


E 


4 


Al 


SQUIBB 


Xs 
Ses 
S28: 
BR: 
4232 SFT BR 
B= G 
E SZ We 
ZG 
B 
= 
» 
“34 
= = = = = 
— 


Bound in Red Fabricoid, 
1,200 pages, Size 2”x6”x9” 
Price postpaid $12 U.S. A. 
$14 Foreign 


* The Composition, Action, Uses, Supply, Dosage, and Cautions 
of 3240 Ethical Drugs of 236 American Pharmaceutical 


At your fingertips manufacturers. 


A Time-Saving Three-Way Index—Alphabetical, Therapeutic 
and by Manufacturers. 


* Kept Up To Date With Four Supplements Yearly. 


MODERN DRUGS 
Drug Publications, Inc. 
49 West 45th St. New York 19,N. Y. 


Enclosed is the sum of twelve dollars ($12 U. S. A.) for which please send me 


postpaid the new Fourth Edition of the MODERN DRUG ENCYCLOPEDIA and 
THERAPEUTIC INDEX and MODERN DRUGS. 


U. S. A. $12 FOREIGN $14 
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Memorial Hospital 
MEMORIAL CANCER CENTER 
offers 


TWO-YEAR RESIDENCIES IN ANESTHESIOLOGY TO 
GRADUATES FROM APPROVED MEDICAL SCHOOLS 
WHO HAVE HAD AT LEAST ONE YEAR OF AP- 
PROVED INTERNSHIP—ONE-YEAR FELLOWSHIPS 
IN ANESTHESIOLOGY AVAILABLE TO PHYSICIANS 
WHO HAVE COMPLETED AT LEAST ONE YEAR 
OF TRAINING IN ANESTHESIOLOGY. 


For further information write to 


OLGA SCHWEIZER, M.D. 
MEMORIAL HOSPITAL 


444 E. 68th ST., NEW YORK 21, N. Y. 


EW AND IMPROVED The Carlson Double Arm Support 


with aluminum drum for Kidney Surgery 


THE PADGETT-HOOD DERMATOME 
calibrated screw type 
Designed to maintain position in kidney surgery 


in conjunction with adhesive strapping. Easily 
applied. Favored by Anesthetists. 


For information write 


KANSAS CITY ASSEMBLAGE COMPANY 
609-11 East 17th St. Kansas City, Mo. 
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From and for every land in which modern surgical methods 

are known and practiced come new clinical reports on the use 
of Pentothal Sodium for intravenous anesthesia. Now numbering 
more than 1130, these reports testify to the widespread and 
continuing interest of the medical profession in Pentothal 
Sodium. But more than that, they constitute a detailed, 

accurate and authoritative guide covering every phase of its use. 
With such a guide available, Pentothal Sodium for intravenous 
anesthesia can be used safely, conveniently and effectively. 
Descriptive literature—reviewing indications and contraindications, 
advantages and disadvantages, precautions and techniques— 

will be sent promptly upon request. Just drop a line to 

Laporatories, North Chicago, Illinois. 


New Pentothal Film 


@ 
Medical groups interested 
in a color motion picture CVV O AW 
showing the uses and 


(STERILE THIOPENTAL SODIUM, ABBOTT) 
obstetrical procedures may 

arrange for a showing by 

writing to Abbott Laboratories, 

North Chicago, Illinois. FOR INTRAVENOUS ANESTHESIA 
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ses are an excellent source of caloric food energy: 
y valuable nutrients derived from the milk, 
cream, putters Huts: peanuts, and eggs used in their manufac- 
ture, they provide more than calories and nutrients. 
Candies make 4 worth-while contribution t° the joy of living- 
They are among, the foods which provide true gustatory satis- 
faction. Taken at the end of a meal, they create 4 sense of hav- 
ing, eaten well and are conducive t© an aura of satiety which can | 
have 4 beneficial ‘nfluence Up? the digestive processes. 
The child, the housewife, the workert, and the convalescent 
Oo a piece OF two of candy 45 the finishing touch 
/ ay or evening, meal. 
between meals, save off 
Those condion die Condy wore source of 
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Bi-Pen is available through all 
pharmacies in the following pack- 
age sizes: (1) a combination 
package containing a single dose 
(400,000 units) in a rubber-stop- 
pered vial and a 1 cc. size ampul 
of sterile distilled water; (2) a 
package containing 5 single dose 
vials (water not supplied); (3) a 
multiple dose rubber-stoppered 
vial containing 2,000,000 units or 
5 doses of 400,000 units each. 


HIGHER BLOOD LEVELS 


With Bi-Pen, the advantages of rapidly absorbed 
soluble crystalline penicillin and slowly ab- 
sorbed procaine penicillin are realized in a 
single preparation. 

Containing 100,000 units of buffered crystal- 
line potassium penicillin G and 300,000 units of 
crystalline procaine penicillin G per dose, Bi-Pen 
quickly produces high initial plasma levels. 
Thereafter, high therapeutic blood levels are 
maintained in virtually all patients at bed rest 
for at least a 24-hour period following intra- 
muscular injection. Hence a single 1 cc. (400,000 
units) dose daily is adequate for the treatment of 
most penicillin-responsive infections. In over- 
whelming infection, 800,000 units may be given 
daily. Injection is practically painless, and local 
nodulation rarely occurs. 

In its dry state as supplied, Bi-Pen is stable for 
12 months at room temperature. After being 
mixed with sterile water for injection, it may be 
kept in a refrigerator for seven days without 
significant loss of potency. 


CRYSTALLINE PROCAINE PENICILLIN G AND 
BUFFERED CRYSTALLINE PENICILLIN G POTASSIUM 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION «+ 17 EAST 42ND STREET, NEW YORK 17, NEW YORK 
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KOAGAMIN’S 
New Package and Label Design Old KOAGAMIN Label Design 


KOAGAMIN* 


KOAGAMIN-— ‘the modern parenteral hemostatic—has not 


been changed —only the box and label have been redesigned, 


to keep pace with modern pharmaceutical packaging. 


KOAGAMIN assures rapid, systemic control of venous 


or capillary bleeding, whether of external or internal origin. 


KOAGAMIN reduces or makes unnecessary the need for 


cauterization or topical hemostatics, without danger of 


infection. 


CHATHAM PHARMACEUTICALS, INC. 
NEWARK 2, NEW JERSEY, U.S.A. 


Available Through Your Physician's Supply House or Pharmacist 
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Advances in Ob. and Gyn. Suturing 


NEW CLINICAL PROCEDURES FAVOR NEEDLE SUTURES 


Sutures swaged to eyeless needles are being more widely 
adopted for use in delicate tissues by Gynecologists. To 
meet this trend, Ethicon has developed a new group of 13 
Ob. & Gyn. eyeless Atraloc needle sutures. There are 4 
new needles, swaged to chromic gut, sizes 3-0 to 2. 


All Ethicon Ob. & Gyn. eyeless needles are swaged to 
Ethicon’s Tru-gauged,* Tru-chromicized surgical gut, noted 
for superior strength and flexibility. 


Ethicon sutures with swaged needles are supplied to 
hospitals at no extra cost over Standard Tubes. They are 
delivered in the new, unbreakable metal Sterile Pack can- 
isters which guarantee sterility of tube exteriors. 


*Selected, superior quality catgut specially finished to produce uniform diam- 
eter. All but a small part of our dard tube production is also Tru-gauged. 


ETHICON 


ETHICON SUTURE LABORATORIES 
DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 


CONVENTIONAL SWAGE 


ETHICON SEAMLESS SWAGE 


MAXIMUM 
GRASPING AREA 
\ 
\ 
DS FLAT SIDES 
BETTER GRIP 


POINTS HAND-HONED FOR SHARPNESS 


| 


The American Journal of Surgery 


Copyright, 1949 by The Yorke Publishing Co., Inc. 


A PRACTICAL JOURNAL BUILT ON MERIT 
Fifty-eighth Year of Publication 


VOL. LXXVII 


APRIL, 1949 


NUMBER FOUR 


Editorial 


HOSPITAL BEDS! WHERE HAVE THEY GONE? 


HE paucity of hospital beds, in spite 

of the demand for them, has been 

growing rapidly. In many commu- 
nities it already has reached a level that 
adversely affects the practice of good medi- 
cine. Should it continue to gather mo- 
mentum, as in the past few years, it 
threatens to cripple seriously our objective 
of adequate care of the sick. In the practice 
of surgery this situation is particularly 
disturbing, perhaps more so than in the 
medical branches of the profession. 

Let us try to assess the factors and events 
which have led to this state of affairs, going 
back some thirty-five years when most 
people feared the hospital and would enter 
one only under the compulsion of a serious 
illness which demanded specialized hos- 
pital care. Up to that time most medical 
conditions, confinements and lesser surgical 
procedures were taken care of in the home. 

The impact of World War 1 upon us 
together with advances in medical science 
had a salutary effect in popularizing 
hospitals both with the people and the 
medical profession. The former realized 
the need for specialized care obtainable 
most easily in the hospital and the latter 
found the hospital the most ready answer 
to their need of special equipment and 
services to meet the challenge of the day. 

This, perhaps, was as it should be in 
raising the standard of medical care and 
applying efficiently the newer things in 


medicine. A few of the outstanding of 
these are liver in pernicious anemia, insulin 
in diabetes, heparin and dicumarol in 
thrombosis and then the great attack on 
tuberculosis, with an upward spiralling 
of the number of hospital beds all over the 
country. In the thirties the sulfonamides 
came and a little later, penicillin, to 
mention only a few of the newer aids in 
medicine which require greater hospital 
facilities. Added to these, the possibilities 
of surgical treatment have been growing 
steadily, covering an ever increasing field 
and requiring more and more special 
equipment and specialized technic much 
of it applicable only in the well equipped 
hospital. 

World War 11 gave great impetus to our 
knowledge of much that we did not know 
before and has been the direct cause of a 
big increase in hospital beds and services 
in the United States and Canada. 

Until ten years ago the situation seemed 
to be well in hand but for a few years 
before this, beginning with the depression 
in the early thirties, people gradually 
became more dissatisfied and political 
unrest was fostered by unemployment and 
poverty in the homes of many. Govern- 
ment agencies were set up to meet this 
catastrophe and gradually many of our 
people began to look upon this assistance 
as a right rather than as a privilege. The 
spark of socialization of medicine was thus 
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fanned and an ever increasing body of 
opinion grew up to the effect that the state 
should shoulder more and more of the cost 
of maintenance of the health of the people. 
Political parties and agencies had to meet 
this changing order and were encouraged 
in their actions by the example set by 
countries across the seas. 

Voluntary contributory insurance agen- 
cies grew up, some offering hospitalization 
and some health insurance. The Blue Cross 
extended its influence and in Canada we 
have two provincial governments giving 
free hospitalization to all its people. 

This socialization of hospitalization and 
medical care accounts for the overcrowding 
of our hospitals more than any other factor. 
The situation is already serious but should 
a complete health and hospital coverage 
be given to all the people either by the 
government or by health insurance agen- 
cies, a still greater demand for hospital beds 
and services would soon develop. 

It is easy to understand the attitude of 
the insured person who becomes ill with 
perhaps a trivial ailment which could well 
be taken care of in his home. He is entitled 
to free hospitalization; indeed he has been 
told so. Why stay at home with some added 
incidental expense? Why put the family 
out by the added duties entailed in his 
care? In this the physician may encourage 
him in that all facilities are readily avail- 
able in the hospital and in addition he finds 
it much easier to attend a number of 
patients under one roof than in their 
respective homes. 

Should it not be possible to have a 
minimal standard of disease under which 
no patient would be admitted to a hospital 
equipped for the handling of the more 
serious problems in medicine and surgery? 
The answer to the shortage of hospital beds 
which we most commonly hear is—build 
more hospitals! These cost a lot of money, 
are expensive to maintain and there is a 
limit to what the country can stand 
economically. 


Editorial 


I think I can assert confidently that if a 
competent and neutral group of doctors 
were to assess the patients in an average 
general hospital at any time, perhaps 
25 to 40 per cent could go home or be sent 
to a convalescent hospital, provided such 
were available, with reasonably competent 
management and supervision. The capital 
outlay in a convalescent hospital is much 
less than that of a general hospital and the 
maintenance cost per bed is infinitely less. 
The costly, highly trained personnel and 
specialized departments of hospitals would 
then be used more fully for the diagnosis 
and cure of disabilities for which they are 
designed. 

Is not the time ripe for hospital boards, 
government agencies (who must supply the 
funds) and the medical profession to 
canvass this situation in the hope that 
convalescent homes or convalescent hos- 
pitals may be built or developed and 
operated in cooperation with hospitals? 
The needs of the sick thus may be met 
without lowering the standard of medical 
and surgical care to which they are entitled 
and the costs may be kept down to a 
figure that might be considered economi- 
cally sound. 

We surgeons may well study our patients 
and routine in the light of the known 
shortage of beds in hospitals equipped for 
major surgery. It is not unusual to find 
people who have had such operations as 
cholecystectomy, gastric resection, hernior- 
rhaphy or other lesser procedures doing 
quite well postoperatively and still occupy- 
ing a bed from two to three weeks after the 
operation. If convalescent hospitals were 
available, surely these active beds should be 
released much sooner for the needy on the 
waiting list, indeed, should not some go 
home sooner. Those of us who practice early 
postoperative ambulation have cut down 
the hospital days per patient significantly; 
but if convalescent beds were available, 
we could do a still better job. 


GorpDoNn S. FAHRNI, M.D. 


American Journal of Surgery 
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SUMP DRAINAGE IN SUPRAPUBIC PROSTATECTOMY 


LowraIn E. McCrea, M.D. 


Philadelphia, Pennsylvania 


UMP drainage has been used in indus- 
trial fields for many decades, but the 
principle has been applied to surgery 

only in recent years. The efficiency of sump 
drainage following prostatectomy has been 
shown to be highly effective due to rapid 
recovery of the patient. Stedman advo- 
cated the use of sump drainage of the 
bladder and introduced a motor suction 
pump. Ritter, McCarthy and others have 
advocated, designed and successfully used 
vesical sump drainage for several years. 
Babcock perfected and has successfully 
used the sump drain for intraperitoneal 
postoperative drainage. He observed that 
sump drains made of glass were effective, 
but there was always danger of breakage 
within the wound. The writer observed that 
vesical drains made of plated metal had a 
tendency to corrode when in contact with 
urine and were found to become very 
irritating to the tissue. Drains constructed 
of rubber, although ideal in some respects, 
were also found to be irritating to the 
freshly incised tissue. This irritation is un- 
doubtedly due to a chemical reaction of the 
urine on the rubber. Considerable experi- 
mentation with drains constructed of lucite 
proved that such drains possessed many 
disadvantages and they were soon dis- 
carded. Babcock was the first to prove 
conclusively the advantages and success- 
fully used the sump drain constructed of 
stainless steel for intraperitoneal drainage. 
It was following his observations that the 
stainless steel sump for postoperative vesi- 
cal drainage, which has been so successfully 
used, was designed. 

No inference is to be drawn by this con- 
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tribution among the merits of suprapubic 
prostatectomy, perineal prostatectomy or 
transurethral resection. Each of these pro- 
cedures has its own individual indications 
and surgical adherents. No attempt is made 
to compare these surgical procedures nor to 
compare their length of postoperative hos- 
pitalization. Nor is it imtended to incite 
controversy as to the advisability of the 
different types of operation. This contribu- 
tion is intended to be a description of sump 
drainage as it is used in suprapubic pros- 
tatectomy and the management of the 
patient having prostatic hyperplasia. There 
has been no selection of patients on whom 
sump drainage has been used, but rather it 
has been the selection of the proper sump 
drainage tube to be used on the individual 
patient. The principle of sump drainage is 
the same regardless of the size or length of 
the tube. 

The speed with which wound healing by 
primary intention occurs, the complete 
comfort of the patient during its use, the 
decrease in postoperative complications 
and shortened hospitalization have been 
supporting factors for continued trial and 
error procedures and technics in the at- 
tempted perfection of vesical sump drain- 
age. A stainless steel drain for vesical 
drainage was originally introduced in 1944. 
A subsequent model was presented in 1945. 
After repeated use an improved model of 
the drain was devised which is herein de- 
scribed. The sump drain is now employed 
routinely at the time of operation in 
all instances of cystotomy even when 
permanent suprapubic drainage is to be in- 
stituted later. Positive, effective postopera- 
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Drainage in Prostatectomy 


A ~rectus fascia 
rectus muscle 


Fic. 1. Schematic drawing of the various steps of suprapubic prostatectomy. E, shows the relative position of the 
pack and the sump drain; F (a and b), the closure of the bladder and rectus fascia around the sump tube; F (c), 


the side view of the sump holder on the abdominal wall. 


tive vesical drainage is assured with its use. 
(Fig. 1.) 

It has been proven conclusively that 
vesical sump drainage materially shortens 
postoperative convalescence. In a com- 
parative study of unselected cases it was 
found that the average postoperative con- 
valescence was 32.6 days in one institution 
and 27.4 days in another institution when 
rubber tube drainage was used following 
suprapubic prostatectomy. When sump 
drainage was used, the postoperative hos- 
pital stay in uncomplicated cases is usually 
eleven to thirteen days. The shortest period 
of convalescence following prostatectomy 
in which sump drainage was used was 
eight days. In many cases cardiac or renal 
complications, so frequently encountered 
in patients with prostatic hypertrophy, 
impeded normal convalescence. For this 
reason many patients were forced to re- 
main or chose to remain in the hospital 
after wound healing had occurred. As a 
result the average time of hospitalization 


for all patients was found to be 18.5 days. 
Inasmuch as the number of postoperative 
hospital days is of material economic im- 
portance, not only from the patient’s stand- 
point but also from the standpoint of 
efficient hospital administration, it is a 
factor worthy of much consideration. 


PREOPERATIVE CARE OF THE PROSTATIC 
PATIENT 


It is believed that one of the most im- 
portant factors in the management of the 
prostatic patient is meticulous preoperative 
care. In prostatic disease it is usual that 
the heart and kidneys show definite im- 
pairment by the time the patient is pre- 
sented for surgery. In many instances it 
may be said that the heart and kidneys are 
tired and exhausted. A definite pathologic 
condition exists in the majority of in- 
stances. The age of the patient contributes 
to arteriosclerotic changes. These changes 
are proportionately just as great in the 
smaller blood vessels of the kidney as in 
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blood vessels of larger caliber. The filtra- 
tion process of the kidney cells is hampered 
by the arteriosclerotic changes. Back pres- 
sure, created by the ever-present residual 
urine in varying amounts, causes further 
impairment of renal function. Increased 
nitrogen retention in the blood and a 
diminution of the excretory function, as 
revealed by phenolsulphonphthalein excre- 
tion, occurs as a result of this impairment. 
It has been shown that excretion of nitro- 
genous waste products is increased by the 
maintenance of a urinary output of 2,500 
to 3,000 cc. daily. It is imperative to main- 
tain it as high as can be tolerated by the 
patient. The heart frequently shows the 
effects of the retention of toxins by being 
weaker in tone than normal or independent 
cardiac impairment may exist. Electro- 
cardiographic study is imperative to estab- 
lish definitely the nature and extent of any 
cardiac impairment. Every proven cardiac 
impairment should be subjected to treat- 
ment before surgery is contemplated. 
Repeated determinations of blood urea 
nitrogen and phenolsulphonphthalein elimi- 
nation should be made until a return to 
normal or safe levels occurs. Such levels 
occur following vesical drainage which is 
continued for varying lengths of time. 
Such drainage should be maintained 
either by a suprapubic tube or by a retained 
urethral catheter. Use of the indwelling 
urethral catheter is preferred inasmuch as 
it permits greater freedom of action by per- 
mitting the patient to be ambulatory. Con- 
tinuous preoperative bladder drainage by 
retained catheter may be employed suc- 
cessfully in the majority of instances with- 
out fear of infection if diligent, meticulous 
care of the catheter and the patient is 
maintained. The exceptional occurrence of 
continuous, severe, intravesical hemor- 
rhage, the presence of large vesical calculi, 
severe vesical inflammation or, in certain 
instances, subcervical or posterior com- 
missural hypertrophy may prevent satis- 
factory use of the retained catheter. Any 
condition causing spastic irritability of the 
bladder prevents use of the retained 
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catheter and requires cystotomy for pre- 
liminary drainage. It is believed that long 
continued preoperative drainage by ure- 
thral catheter, even for a period of months 
in some instances if necessary, is essential 
to insure postoperative recovery. In those 
instances of long continued drainage the 
pH of the urine is maintained at a low 
level by oral administration of sodium 
acid phosfate. An acid urine prevents the 
collection of urinary salts on the catheter 
and lessens the possibility of infection of 
the bladder with Bacillus proteus. Stabili- 
zation of the blood urea nitrogen at normal 
levels and elevation of the percentage of 
excretion of phenolsulphonphthalein are 
imperative factors of adequate preopera- 
tive management. An unsatisfactory con- 
dition exists when the blood urea nitrogen 
levels are normal but the phenolsulphonph- 
thalein levels of excretion are very low. It 
is obvious that the nearer the results of 
these tests approach normal levels the 
shorter the postoperative convalescence 
and the lower the percentage of operative 
mortality. Operative accidents, such as 
cardiac failure, apoplexy, thrombosis or 
embolus, occur occasionally in spite of the 
fact that every possible precaution has 
been taken before operation to prevent 
their occurrence. 

Fasting blood sugar determination should 
always be done during the preliminary 
survey of the patient. It has been surprising 
to learn the number of elderly men who 
suffer not only with prostatism but also 
with diabetes. A proper diabetic regimen 
to establish normal blood sugar levels 
should be instituted before surgery is con- 
templated. In a recent survey of one 
hundred consecutive individuals subjected 
to prostatectomy it was learned pre- 
operatively that nine patients had diabetes 
without their knowledge. 

It is believed that indiscriminate haste 
in the preoperative preparation of the 
patient has and will account for needlessly 
high mortality in prostatectomy. In the 
early days of prostatic surgery the mor- 
tality was high, very high, but surgeons 
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of that time did not have at their command 
the advantages of modern laboratory 
methods. Nor did they have the knowledge 
of the deleterious effects of partial or com- 
plete urinary retention as the factors 
producing high blood urea nitrogen reten- 
tion and excessively low phenolsulphon- 
phthalein excretion. In direct proportion 
with the progress made in estimating and 
establishing the patient’s preoperative con- 
dition by routine tests the mortality rate 
in prostatic surgery has declined. At the 
present time it is a conceded practice that 
the patient be placed in the best possible 
physical condition before surgery is per- 
formed. If the patient’s condition is such 
that his tests do not indicate a return to 
normal levels, operation is deferred. 

It is generally conceded that the one- 
stage suprapubic prostatectomy, following 
use of the retained catheter, is more easily 
performed than the two-stage procedure. 
The tissues are more readily pliable, the 
healing of the wound is more secure and a 
shorter postoperative hospitalization is 
usual. It has been proven conclusively that 
sump drainage of the bladder following the 
one-stage procedure has decreased still 
further postoperative hospitalization. 


TECHNIC 


Anesthesia. The selection and use of 
the proper anesthesia is considered to be a 
very important factor in prostatic surgery. 
Each patient should be judged individually 
as to the type or kind of anesthesia to be 
used. It is a well established fact that no 
one type of anesthesia may be used 
routinely in prostatic patients. It has been 
demonstrated repeatedly that elderly pro- 
static patients tolerate poorly a sudden fall 
in blood pressure during any type of 
anesthesia, particularly protracted general 
anesthesia. Spinal anesthesia, using 75 to 
80 mg. procaine 10 per cent, administered 
in the fourth interspace, has been found 
to be most ideal in the majority of in- 
stances. The anesthesia attained by use of 
this drug is rapid and the effects of such a 
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dosage continue for thirty to forty-five 
minutes, more than sufficient time to 
perform the average prostatectomy. The 
level of anesthesia should be controlled so 
that it does not extend higher than the 
level of the umbilicus. It has also been 
found that the postoperative reaction to 
surgery is better when the preoperative 
blood pressure level can be maintained at 
all times. One great disadvantage of spinal 
anesthesia is an untoward drop of blood 
pressure in the presence of cardiac impair- 
ment or in hypertension. It has been 
repeatedly shown that a fall of blood 
pressure, when spinal anesthesia is used, is 
frequently followed by cardiac or cerebral 
embarrassment which may be fatal or leave 
permanent damage. Any decline of pre- 
operative blood pressure levels may be 
combatted by intramuscular injection of 
such pressor substances as ephedrine 25 to 
50 mg. or methadrine 10 to 20 mg. The 
amount of the drug to be given is dependent 
on the blood pressure levels or the degree of 
hypertension. Further efforts to maintain 
preoperative blood pressure levels are made 
by intravenous administration of glucose 
in saline solution given immediately follow- 
ing administration of the anesthetic. It has 
also been found that oxygen, 100 per cent 
by inhalation, is another adjunct in the 
maintainance of preoperative blood pres- 
sure levels. Caudal-trans-sacral block, using 
50 to 60 cc. procaine 1 per cent with local 
infiltration of the abdominal wall, has 
proved to be of merit in those instances in 
which a fall in blood pressure would be 
especially detrimental to the patient. It is 
believed that either spinal anesthesia or 
caudal-trans-sacral block permit a rapid 
“‘come-back”’ so essential to patients if 
morbidity is to be a considered factor of 
convalescence. 

Intravenous Therapy. The percentage 
of hemoglobin is used as an index for the 
preoperative administration of whole blood. 
It is believed that any individual having 
marked secondary anemia or who is anemic 
following profuse intravesical hemorrhage 
should receive repeated transfusions of 
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whole blood to compensate for the blood 
loss during the preoperative preparation. 

It is further believed that administration 
of koagamin, a compound of oxalic acid 
and other di-carboxylic acids, aids mate- 
rially in increasing coagulation time. The 
drug has been routinely administered one 
hour before operation and has been given 
simultaneously in 2 cc. doses both intra- 
venously and intramuscularly. The drug 
has again been given in 3 cc. doses intra- 
venously and intramuscularly immediately 
after operation and repeated in such dosage 
after three hours. The drug has been 
further employed in 3 cc. doses intra- 
venously and intramuscularly administered 
prior to removal of the pack from the 
prostatic cavity. It has been found that 
intravenous administration of 5 per cent 
glucose in isotonic saline solution begun 
immediately following administration of 
the anesthetic, except in diabetics, aids 
materially in maintaining preoperative 
blood pressure levels. In the presence of 
diabetes isotonic saline solution without 
glucose should be administered. The cal- 
culated dosage of glucose, having been 
computed by an internist, should be given 
intravenously before the patient is taken 
to the operating room. Intravenous ad- 
ministration of isotonic saline or glucose in 
saline solution combats surgical shock, 
prevents excessive fall in blood pressure 
and promotes continuous renal function so 
vitally necessary for speedy recovery. 

It has been established that a trans- 
fusion of 500 cc. of whole, matched, 
compatible blood should be administered 
immediately after operation. The general 
condition of the patient, loss of blood and 
evidence of shock has governed the further 
use of transfusions. 

Preoperative Filling of the Bladder. The 
question of whether or not to fill the 
bladder immediately prior to operation is 
considered to be an individual problem 
with each surgeon. It is believed that 
filling of the bladder immediately before 
operation is to be preferred.- Boric acid 
solution is employed routinely for this 
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procedure. Inadvertent opening of the 
peritoneum is obviated and the proper 
site of incision in the bladder wall is more 
readily assured. Retraction of the peri- 
toneum and other tissue is more readily 
accomplished when the bladder is full 
than when it is empty. The one great 
disadvantage to preoperative filling of the 
bladder is the soiling of the freshly incised 
tissues and the surrounding surgical linen 
by the intravesical fluid. This disadvantage 
may be eliminated by prompt suction 
withdrawal of the bladder contents by a 
suction tube introduced into the bladder 
through the incision. The suction tube 
regularly employed is of original design 
and is connected directly to the standard 
operating room suction apparatus. The 
suction tube is so constructed that large 
openings at the distal end permit rapid 
evacuation of the fluid from the bladder. 
(Fig. 2.) The air necessary for proper 
suction is admitted by a series of vent 
holes in the upper extremity of the tube. 
There is no danger of injury to the mucous 
membrane and the fluid contents of the 
bladder are rapidly evacuated. 

Speed of Procedure. It is contended that 
rapid, efficient operative procedures are 
highly essential factors in prostatic sur- 
gery. The elderly patient with a large 
prostate who has had a definite residual 
for months and who has impaired renal 
and cardiac function is far from a first class 
surgical risk. Surgery should be done 
rapidly, with the least possible trauma 
and without shock, to provide the greatest 
degree of safety. It has been repeatedly 
shown that these elderly patients, when 
subjected to excessive trauma or surgical 
shock, recover slowly and are always 
subject to intercurrent complications. A 
well established technic of surgical pro- 
cedure, speedily yet efficiently applied, is 
a factor of prime importance. 

Incision. It is contended that the 
smallest possible incision for efficient work, 
both in the skin and fascia and in the 
bladder, is to be preferred. Contrary to 
the general belief that a long incision will 


McCrea—Sump Drainage in Prostatectomy 


3 4 7 8 


| 


3 


2i 22 23 24 26 


a 


Fic. 2. Author’s design of suction apparatus used in the operating room for rapid evacuation of the bladder. The 
apparatus is so constructed that it is impossible to “suck up” the mucous membrane or loose tissue, yet the 
inner or delivery tube is of such caliber as to evacuate the bladder rapidly. It is 3g inch in diameter and may be 
inserted into the bladder through a small incision without danger of trauma to the mucosa. 


heal as rapidly as a short one suprapubic 
cystotomy incisions are frequently infected, 
may break down and become necrotic. This 
is particularly true when rubber tube 
drainage is used. There has been only one 
wound infection during the years of use of 
the sump drain. It is further concluded that 
a midline linear incision in the skin and 
fascia, not more than 2 to 2% inches in 
length, is most satisfactory. The incision, 
started at the upper most level of the 
symphysis pubis, is continued upward 
toward the umbilicus. In depth the incision 
is continued through the subcutaneous 
tissue and sheath of the rectus muscle 
without dissection. All bleeding points are 
ligated before continuing. The fibers of the 
rectus muscle are separated longitudinally. 
The reflection of the peritoneum over the 
bladder is pushed upward along the midline 
toward the umbilicus. Care is exercised to 
avoid unnecessary reflection of the tissues 
on the lateral walls of the bladder. It has 
been found that it is not necessary to 
disturb those tissues lying between the 
posterior surface of the symphysis and the 
bladder wall. The incision into the bladder 
is made sufficiently large to admit the 
index finger readily. The bladder is evac- 
uated of its fluid contents by suction 


immediately after incision. Rapid suction 
prevents the wound from being flushed 
with the fluid used for distention of the 
viscus. A suture of heavy braided silk or 
chromic catgut is applied at each extremity 
of the incision in the bladder to prevent 
tearing of the incised bladder wound during 
enucleation. These sutures are of sufficient 
length to be used as retractors. The small 
incision in the bladder may be readily 
extended should more exposure become 
necessary. Seldom is such a_ procedure 
required. 

Enucleation of the Prostate. The enu- 
cleation of the prostate is best accomplished 
by the index finger rather than by me- 
chanical contrivance. An assistant elevates 
and steadies the prostate by placing a 
finger in the rectum. The individual lobes 
of the prostate are enucleated and are 
removed through the small incision in the 
bladder. Enucleation may be begun by 
incision of the mucous membrane over- 
lying the most prominent projecting por- 
tion of the prostatic mass or by splitting 
the mucosa between the clefts of the hyper- 
trophied lateral lobes at the vertex of the 
vesical orifice. The plexus of Santorini lies 
at the vertex of the vesical orifice. Con- 
siderable hemorrhage may result from 
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Fic. 3. Prostatic forceps of original design. The long ratchet at the hilt permits grasping of a large lobe of the 
prostatic tissue by the curved, toothed, circular jaws of the instrument. The curve is such as to permit the oper- 
ator’s fingers to pass behind the instrument without interference in enucleating the prostatic lobes in the deep 


urethra. 


inadvertant injury to the plexus by the 
enucleating finger. The enucleation is 
accomplished by sweeping the index finger 
along the line of cleavage until the hyper- 
plastic tissue is entirely detached from the 
capsule of the prostate. 

Some difficulty in enucleation is always 
encountered in the area of the veru- 
montanum. This area is the most distant 
point which the enucleating finger en- 
deavors to reach. Such difficulty of enu- 
cleation may be eased considerably by 
elevation of the prostate with forceps. 
Considerable success in this difficult ma- 
neuver has been afforded by an especially 
devised forceps of original design. (Fig. 3.) 
These forceps have sufficient spread that 
the partially enucleated tissue may be 
grasped firmly and are of such a shape that 
they do not interfere with manipulation 
of the enucleating finger. The free edge 
of the enucleated prostatic lobe is grasped 
and upward traction is made while the 
. enucleating finger passes beneath the lobe 
to free the distal margin. 

Following removal of the hyperplastic 
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tissue, the orifice of the prostatic cavity is 
visually examined. Any remaining tabs 
of tissue are removed leaving the prostatic 
capsule smooth. 

The immediate hemorrhage is controlled 
by compression. A gauze sponge saturated 
with hot saline solution and held in sponge- 
forceps is inserted into the prostatic 
cavity. The sponge is removed after 
several minutes of compression and the 
cavity packed with a 2 inch plain gauze 
pack. Gauze packing for the control of 
hemorrhage is to be preferred to the use 
of the Pilcher or Hagner bag when sump 
drainage is used. A short nosed catheter 
with a 75 cc. balloon has been satisfactorily 
used but the gauze pack is preferred. The 
pack is removed in stages twenty-four to 
forty-eight hours following operation. It 
has been demonstrated that considerable 
bleeding may continue in some instances 
during the entire time the pack is in situ, 
but that the bleeding will abate quickly 
following complete removal of the pack 
permitting contraction of the vesical orifice. 
It has been advocated by others that 
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Fic. 4. Small tapered metal tube used in operating room to connect vesical sump drain to operating room suction 


apparatus in order to maintain a dry field during closure. 


Fic. 5. Author’s design of sump drain which is made of stainless steel, 6 inches long, 10 mm. in diameter, with walls 


0.015 inch in thickness. The apertures at the tip are } 


g inch in diameter and are adequate to evacuate vesical con- 


tents. The holder, which is movable, may be adjusted so that the sump may be held at any desired depth within 
the bladder. The sump may be rotated but cannot be raised or lowered without bringing the two holes of the device 


into perfect alignment. 


closure of the bladder without packing 
in the prostatic cavity may be done safely. 
The procedure of not packing the prostatic 
cavity has not been attempted as yet with 
sump drainage. It is believed that it could 
not be done in every instance but could be 
done occasionally without detrimental 
results. 

Closure. The sump tube is inserted into 
the bladder immediately after the pro- 
static cavity is packed. Connection of the 
sump to the suction apparatus with which 
the operating room is ordinarily equipped 
is made by a tapered metal connecting tip 
having a large caliber. (Fig. 4.) Continuous 
suction during closure assures a dry oper- 
ative field as any mixture of blood and 
urine is immediately withdrawn. The 
bladder incision is closed loosely around 
the sump tube and the pack with inter- 
rupted chromic catgut sutures. It is 
imperative in the closure of the wound that 
the sump tube be introduced and main- 
tained in a true vertical position. The sump 
tube holder to be applied later must lie 
on the anterior abdominal wall in such a 
fashion as to maintain a vertical position 
of the sump. If the wound is closed with 
the sump at an angle, continuous pressure 
will be made on the bladder wall by the 
end of the sump or pressure on the abdomen 
will be made by the thin edge of the holder. 


Following insertion of the sump tube and 
closure of the bladder, the fibers of the 
rectus muscle are also loosely approximated 
with chromic catgut sutures. The cut edges 
of the fascia are approximated with inter- 
rupted alloy steel sutures. The incised skin 
edges are also approximated with alloy 
steel sutures. It has been found by numer- 
ous investigators that steel alloy sutures 
are not irritating to the tissue and lessen 
the possibility of infection. The danger of 
incisional hernia is reduced and the patient 
may be permitted out of bed more quickly 
when alloy sutures are used. 

Drainage. The sump drain is considered 
to be superior to rubber tube drainage of 
the bladder in the postoperative manage- 
ment of suprapubic prostatectomy. In only 
one instance in which sump drainage has 
been employed has infection or necrosis of 
the wound occurred. Such a complication 
is of common occurrence when rubber tube 
drainage is employed. It is believed that 
the sump tube having the greatest utility is 
one made of alloy or rustless steel of 0.015 
inch in thickness. (Fig. 5.) Tubes of vary- 
ing sizes may be used but experience has 
shown that the most serviceable for im- 
mediate postoperative drainage is a tube 
10 mm. in diameter and 6 inches in length. . 
This has been found to be large enough for 
efficient drainage. A tube 5 inch in diam- 
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7 
Fic. 6. Shows component parts of the sump drain. All parts are readily demountable to permit cleaning and 
sterilization yet are assembled easily and quickly in the operating room. 
Fic. 7. Small, short drain used in conjunction with postoperative catheter drainage. This drain is held in situ 
with adhesive straps across plate beneath the surgical dressings. 


eter was originally suggested but was 
found to be unnecessarily large. These 
sump tubes are so constructed that a series 
of 4 inch holes 4 inch apart are placed 4 
inch from the rounded or distal end of the 
tube. A second series of like apertures are 
placed 3¢ inch above the first series of 
holes. The central or suction tube is 4% 
inch in diameter and is of sufficient length 
to rest on the floor of the interior of the 
sump tube. This 44 inch diameter tube 
has been shown to be most efficient. There 
are two notches on the end of the suction 
tube which afford an aperture for constant 
suction. It has been learned by experience 
that a small central or suction tube is 
inefficient. Small tubes have a tendency to 
become encrusted quickly with urinary 
salts and become clogged or easily closed 
by blood and blood clots. It is imperative 
that the glass connecting tip used in con- 
necting the sump with the exhaust bottle 
at the bedside be a square cut tube rather 
than the glass tapered tube so frequently 
employed. The tapered tube tends to clog 
too readily. 

Maintenance of the sump at any desired 
depth within the bladder has been a diffi- 
cult problem. It was formerly recom- 
mended that the tube be supported by a 
loop of surgical tape. While this method 
was satisfactory in the majority of in- 
stances, the sump would occasionally slip 
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out of the bladder. Although not serious, 
such an accident necessitated undesired 
manipulation of the wound in order to 
replace the tube. Following considerable 
experimentation, a contrivance was de- 
vised capable of offering positive support 
to the sump at any depth desired within the 
bladder. The contrivance consists of two 
discs, one large and one small, made from a 
single piece of stainless alloy steel. (Fig. 6.) 
In each disc is a hole accurately bored to 
the size of the individual sump tube. The 
metal of the intervening bridge is bent so 
that the two holes are nearly in true align- 
ment. A sump tube introduced through the 
two holes should be held in the same fashion 
as a transom rod. The two holes in the 
pieces of metal must be brought into ab- 
solute true alignment for the sump tube 
either to be raised or lowered but may be 
readily turned at all times in a clockwise or 
counterclockwise direction. A second but 
larger aperture in the base plate of this 
contrivance permits the end of the pack to 
be brought through, allowing the support 
to rest squarely on the abdominal wall. 

It is customary to remove the large 10 
mm. sump tube at the time of removal of 
the pack, twenty-four to forty-eight hours 
after operation, if no bleeding occurs. An 
indwelling urethral catheter is instituted 
after twenty-four hours of clear drainage 
and a small, short, sump drain is inserted 
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Fic. 8. Shows a motor suction pump, standard 
hospital equipment for individual use. It utilizes 
110 volts, 60 cycles, A. C. current, is fully encased 
and is self-lubricating. Amount of vacuum required 


is regulated by small upright valve on frame of 
casting. 


removed and the patient instructed to 
void every hour. 


THE MOTOR SUCTION PUMP 


The motor suction pump routinely used 
in sump drainage is self-starting, non- 
reversable and noiseless, operating only on 
alternating current of 110 volts, 60 cycles. 
The motor and all moving parts are fully 
encased and properly insulated to prevent 
accident or shock at the bedside. (Fig. 8.) 
The motor, reduction gear and pump are 
self-lubricating and will run continuously 
without attention for a period of approxi- 
mately two weeks. The motor operates at 
a set speed exerting a continuous negative 
pressure in the reservoir. This negative 
pressure is in turn exerted at the distal end 


Fic. 9. Complete assembly of motor-pump unit. It is imperative that the capac- 
ity of the drainage bottle be greater than the daily urine excretion. Damage to 
motor unit may occur if urine is drawn into its mechanism. 


into the wound. (Fig. 7.) This tube is 1 
inch in length and is placed in the wound 
beneath the surgical dressings. The patient 
is then permitted out of bed in a chair. 
Damage to the wound will not occur if the 
surgical dressing becomes slightly damp at 
this time. This small sump is permitted to 
remain until all suprapubic leakage has 
ceased. The urethral catheter is permitted 
to drain continuously until the wound in 
the bladder is firm. The catheter is then 


of the suction tube within the sump drain. 
The total vacuum capacity of the pump is 
not used but a control valve is regulated so 
that a continual minimum vacuum Is used. 
The creation of excessive vacuum would 
cause trauma to the mucous membrane of 
the bladder. It is imperative that the 
drainage bottle used be of such capacity as 
to be greater than the urinary output of 
twelve hours. (Fig. 9.) Fluid must not be 
permitted to be drawn into the pump. 
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IMMEDIATE POSTOPERATIVE CARE 


Immediate postoperative care has been 
shown to be an important factor in speedy 
recovery. The sump drain must be rotated 
at least twice a day to prevent “freezing” 
to the mucous membrance. For efficient 
drainage the suction tubes must be open at 
all times. It is believed that individual 
nursing personnel especially trained in the 
management of postoperative prostatic 
surgery constitutes one of the greatest aids 
in the recovery of these patients. Constant 
attention to detail and the comfort of the 
patient, by an efficient nurse who is capable 
of recognition of the early onset of any 
complication greatly eliminates some of the 
hazards of prostatic surgery. 

Immediate postoperative transfusion of 
compatible whole blood combats shock and 
blood loss and is routinely employed. The 
need of subsequent transfusion is guided by 
the general condition of the patient and his 
reaction to surgery. Estimation of the Rh 
factor is important. Only that blood which 
is compatible and of the same Rh factor 
should be used. Transfusion reactions 
should be avoided. 

Profuse secondary hemorrhage following 
removal of the pack occasionally occurs and 
is considered to be due to the marked 
arteriosclerosis which is so frequently mani- 
fest in these patients. Such a hemorrhage 
may be severe and may quickly reach 
dangerous proportions. Such a complica- 
tion necessitates immediate compression of 
the prostatic bed, transfusions of whole 
blood and administration of supporting 
measures. It has been found that such a 
secondary hemorrhage may be controlled 
effectively by the introduction of a Foley 
catheter into the bladder through the 
urethra. The balloon having a capacity of 
74 cc. is recommended and may be filled to 
any desired amount depending on the rela- 
tive size of the cavity. Following introduc- 
tion, the balloon is distended and gentle 
but continuous traction is made on the 
catheter for a period of one to two hours. 
The tension or traction on the catheter may 
then be gradually released. The distending 


April, 1949 


421 


medium of the balloon is then gradually 
reduced if no further bleeding occurs. The 
catheter may be “tied in” and permitted to 
drain. Excessive traction is never exerted 


nor is traction continued for long periods of 
time. 


DISADVANTAGES OF THE SUMP 


Sump drainage may only be accomplished 
and successfully operated by mechanical 
contrivances which must be understood by 
the nursing and intern staff. 

The sump must be rotated at least twice 
a day to free the bladder mucosa from the 
apertures of the drain. If the mucosa is 
permitted to enter the holes of the sump the 
tube will “freeze” in position. If such a 
condition is permitted to occur, not only 
will the efficiency of the sump be impaired 
but it can only be removed by force. Such 
removal is done with considerable pain and 
discomfort to the patient. Forceful removal 
of the sump is accompanied with con- 
siderable bleeding as the mucous mem- 
brane, which has entered the holes of the 
tube is sheared off. 

Constant pain may be experienced by the 
patient if the sump is introduced too 
deeply into the bladder in such a fashion as 
to permit the tube to rest or presss on the 
trigone. Such discomfort may be elimi- 
nated by elevation of the tube from the 
floor of the bladder. 


ADVANTAGES OF SUMP DRAINAGE 


The patient is kept dry continuously. 
The surgical dressing and bed clothing are 
never soiled or wet. The danger of pneu- 
monia is materially lessened. Ulceration of 
the skin of the buttocks or abdomen by 
contact with urine is prevented. Hesling 
occurs by primary intention due to the fact 
that the wound is continuously dry. Post- 
operative hospitalization is materially les- 
sened. It has been found that the average 
length of postoperative hospitalization was 
32.6 days when rubber tube drainage was 
used as compared with an average of 18.5 
days when sump drainage was used. 

The metal sump is less irritating to the 
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freshly incised tissue than is a rubber tube. 
There is no chance for irritating or in- 
fected urine to follow along the fascial 
planes with ultimate necrosis of the wound 
so commonly observed when rubber tubing 
is used. It has been repeatedly demon- 
strated that rustless steel does not irritate 
the tissue nor cause the tissue to show 
localized necrosis of the incised wound as 
is frequently evident when rubber tube 
drainage is used. 

The sump may be removed readily for 
evacuation of clots from the bladder in the 
event of hemorrhage from the prostatic 
bed. Reinsertion of the metal tube may be 
readily accomplished without pain or dis- 
comfort to the patient. 

Due to the constant evacuation of the 
bladder contents there is little chance of 
retrograde filling of the ureters. The occur- 
rence of pyelonephritis has apparently been 
reduced. Only one instance of pyelone- 
phritis has been observed in seven years of 
repeated use of the sump drain. This in- 
stance occurred in a debilitated old gentle- 
man who was known to have chronic 
leukemia. The tissue removed at operation 
showed leukemic infiltration; the blood pic- 
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ture changed rapidly following operation. 
The man died of pyelonephritis in spite of 
all measures to control it. 


SUMMARY 


1. A metal sump drain for vesical drain- 
age is presented. A new method of holding 
the sump at a desired depth within the 
vesical cavity is described. 

2. The contrasting figures of hospitaliza- 
tion between suprapubic rubber tube 
drainage and sump drainage have been 
shown. Postoperative hospitalization was 
reduced from 32.6 days to an average of 
18.5 days when sump drainage was used. 

3. The suprapubic wound heals rapidly 
due to the fact that the wound is continu- 
ously dry. Decubitus ulcerations do not 
occur as the bed linen is dry. 

4. The occurrence of pyelonephritis and 
pneumonia as postoperative complications 
has apparently been reduced. 


Acknowledgment: I am indebted to Mr. James 
Davies, Research Machinist, Temple Univer- 
sity Medical School, for his aid and suggestions 
in the design of each piece of this original 
equipment as well as the making of the equip- 
ment in use. 
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TREATMENT 


Occasionally the aberrant ovum dies at the 
site of its nidation, or an unobtrusive rupture 
or abortion occurs, with subsequent absorption 
of the products of gestation and spontaneous 
recovery. This kind of atypical ectopic preg- 
nancy goes untreated either because the 
symptoms were so mild that the woman did 
not seek medical counsel or the physician dis- 
missed the patient for lack of signs. Every case 
diagnosed as ectopic gestation requires surgical] 
treatment. 

The following. sections on preoperative 
treatment, time of operation, anesthesia, 
transfusion, management of blood and blood 
clots and postoperative treatment apply in 
some measure to all types of ectopic gestation. 


Preoperative treatment depends upon the 
condition of the patient at the time the physi- 
cian first sees her. If the case is obviously a 
typical urgent ectopic gestation in a patient 
deeply shocked by hemorrhage, measures to 
combat shock must be instituted immediately. 


Delay in treating shock invites disaster. 
Morphine or pantopon, external heat and 
hypodermoclysis should be administered. Titus 
recommends a submammary infusion of 250 
to 300 cc. of normal salt solution. The Trendel- 
enburg position should be employed in all 
cases of shock and hemorrhage to improve the 
blood supply to the brain. Stimulants, cath- 
artics or enemas should be avoided. Welton 
and Glass disapprove of cathartics or enemas 
for a patient suspected of having ectopic 
gestation. 

Blood pressure and pulse readings should be 
taken frequently. It is advisable to take blood 
pressure recordings every fifteen to thirty 
minutes, because a change may occur abruptly. 
If the patient shows definite signs of anemia and 
if hypotension is very pronounced, oxygen 
should be administered. Abdominal distention 
may require treatment in patients with ab- 
dominal pregnancy. 

If the case is one of atypical ectopic gestation, 
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the patient should be removed promptly to 
the hospital and kept absolutely quiet in bed. 
Preoperative treatment should be designed 
to prevent rupture; or if its occurrence is 
suspected, to prevent disturbance of the 
sealed-off blood. The slightest exertion may 
cause renewed hemorrhage. 

Vaginal and abdominal examinations should 
be minimized and should be carried out with 
extreme care to preclude possible rupture or 
recurrent hemorrhage. Care is especially im- 
perative if the examination is made under 
anesthesia. 

Shock is usually not severe in these cases. 
The blood pressure may be unaffected or it 
may drop progressively. 

Diet should be regulated to avoid diarrhea 
and to avoid the collection of gas with resultant 
pressure. 

In this common type of case the surgeon 
may wish to establish a correct preoperative 
diagnosis by means of some of the procedures 
discussed in the section on “‘ Diagnostic Aids.” 

Time of Operation. There is general agree- 
ment that prompt surgical interference should 
follow the diagnosis of early ectopic gestation. 
The time of operation in advanced abdominal 
pregnancy is discussed under the treatment 
of that subject. 

In cases in which the clinical picture in- 
dicates an intact ectopic gestation, prepara- 
tions should be made for immediate laparotomy. 
This applies especially to interstitial or 
isthmial pregnancies, ruptures of which pursue 
a violent course. 

When the patient’s condition is precarious 
and the diagnosis is in question, Titus advises 
laparotomy “‘with precisely as much assurance 
as though the diagnosis were an established 
fact.” This principle is no different from that 
promulgated by Lawson Tait when he adopted 
the practice of immediate laparotomy to 
“make the diagnosis certain and a successful 
treatment possible” in all cases in which a 
correct preoperative diagnosis is impossible 
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but in which the symptoms do not point 
definitely to malignant pathologic conditions. 
In general we agree with Dannreuther that 
it is better to operate on ten patients and 
discover that the diagnosis was wrong than to 
make a single error of omission. 

By prompt or immediate operation | do 
not mean surgical interference while the 
patient is in the throes of initial shock, as 
evidenced by low systolic blood pressure, rapid, 
thready pulse and symptoms of complete 
collapse, sequelae of massive hemorrhage or 
violent trauma, or both. However, usually an 
hour or more elapses between the height of the 
initial shock and the time required to complete 
preparations for an aseptic operation. During 
this interval the patient usually responds to 
preoperative treatment and the intensity of the 
shock is reduced, as shown by the improvement 
in the volume of pulse and systolic blood 
pressure. This rallying point is the time for 
operation. DeLee and Greenhill (1947) inform 
us they “‘are not afraid to operate while the 
patient is in shock but we give blood or plasma 
or both during and after the operation.” 

In 1924 Welton favored expectant treatment 
to raise the systolic blood pressure. However, 
he was opposed to waiting for a return to a 
normal blood pressure reading because the 
higher level might dislodge a clot and start 
further hemorrhage and shock. This author 
advocates immediate operation (1) if the 
systolic pressure shows some improvement and 
then remains stationary; (2) if it rises and then 
begins to fall; (3) if it continues to fall ina 
patient not in shock. In the last case hemor- 
rhage is responsible for the dropping blood 
pressure. Welton believes that preoperative 
treatment to reduce shock should not extend 
beyond two hours. 

To reduce mortality in this condition 
Wetherell advocates operation, plus trans- 
fusion, as the blood pressure approaches normal. 
Farell and Scheffey attributed the only fatality 
in their 1943 series to preoperative delay of 
several hours in the receiving ward. Ludwig 
considered one of his deaths the result of 
treatment to improve the preoperative con- 
dition although it was obvious the patient 
had lost a great quantity of blood. During 
expectant treatment she experienced a sudden 
additional hemorrhage and died. 

Schumann believes it is unwise to wait too 
long for reaction from shock in a patient in 
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extremis for she may die instead of rallying. 
He advocates immediate laparotomy for rup- 
tured ectopic cases and adds: “ . . . ruptured 
ectopic pregnancy is the one [condition] wherein 
even patients operated upon almost in articulo 
mortis recover with the most surprising 
rapidity.” 

As Fitzgerald and Brewer say, an exsan- 
guinated patient is always a bad risk whether 
or not operation is performed, and it is my 
belief that such a woman should be given the 
benefit of prompt ligation of the bleeding 
points. When the patient is moribund the 
operation will add very little to the existing 
shock, the ultimate reduction of which depends 
upon control of the bleeding blood vessels. 

Anesthesia. The choice of suitable anes- 
thesia and its careful administration are para- 
mount factors in the success of operations for 
ectopic pregnancy. The anesthetic time should 
not be too long, but it should provide adequate 
relaxation and take care of all contingencies, 
including the prolonged exploration sometimes 
required in abdominal gestation. The anes- 
thesia should not obstruct the swift completion 
of the operation or contribute to shock or blood 
loss. 

In selecting an anesthetic, the competency 
of the anesthetist should be considered. If 
the hospital does not employ the services of a 
specialist for this work, the simplest procedure 
compatible with efficient operative technic 
should be used. 

Some authorities object to local and spinal 
anesthesia. Titus limits the use of local anes- 
thesia, in combination with mild basal rectal 
anesthesia, to critically ill patients. He main- 
tains that the unobstructed progress of the 
operation is interfered with by the nausea, 
vomiting and exertion which often occur as the 
peritoneum is incised under local anesthesia. 
The same objection applies in greater measure 
to spinal anesthesia, which possesses the 
additional disadvantage of being dangerous in 
pregnant women. Falls (1936) uses local anes- 
thesia for most “‘tragic” cases and for vaginal- 
route ectopic operations because, in his judg- 
ment, it does not add to shock as does general 
anesthesia. I prefer to use cyclopropane anes- 
thesia with which I have had marked success. 

Transfusions. The blood volume can be 
restored to normal by whole blood, plasma, 
and solutions of salt and glucose. Successful 
operation on patients in shock depends more 
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upon the maintenance of blood volume than 
upon any other single factor. Before the 
abdomen is opened a needle is introduced into 
a vein and saline or saline and glucose are 
administered. This is done just fast enough to 
keep the vein patent; and as soon as the 
abdomen is open and the blood vessels are 
clamped, the fluid is allowed to run a little 
faster, the rate being increased according to 
the judgment of the surgeon. This procedure 
is to prevent the veins from collapsing and to 
prevent the loss of time in finding a suitable 
vein. Veins are sometimes so collapsed that 
after they have been cut down and exposed, 
they cannot admit fluid. If the patient’s con- 
dition demands plasma or blood, these are in 
readiness to replace the glucose and saline 
during and following operation. 

While the patient is receiving the saline 
and glucose or plasma, her blood should be 
typed and checked for the Rh factor and 
compatibility. 

Plasma possesses certain advantages over 
whole blood in that it is available at once and 
is free from such reactions as may arise from 
the use of incompatible Rh blood. 

Whole blood is the supportive measure par 
excellence in operation for ectopic gestation. 
The time for the transfusion will depend upon 
the clinical picture. In advanced abdominal 
pregnancy, for example, a transfusion should 
be given before the operation is started and 
should be repeated whenever needed. In cases 
of massive hemorrhage from a ruptured tube, 
many authorities advocate deferring trans- 
fusion until the operation is under way because 
of its action in raising the blood pressure, with 
possible danger of further hemorrhage from 
the transfused blood. 

The pulse rate and blood pressure will 
indicate the quantity of blood needed and 
until these indices are satisfactory, repeated 
transfusions should be given. Too much 
emphasis cannot be placed upon adequate 
transfusion. Some of my patients received 
as much as 1,400 cc. of blood. 

In our series fifty-two patients (30.1 per cent) 
received intravenous infusions of glucose and 
saline; forty-two (24.2 per cent) received 
glucose and saline with blood transfusion; 
thirteen (7.5 per cent) were given glucose and 
saline, plasma and blood; eleven patients 
(6.4 per cent) were given blood transfusions; 
frve (2.9 per cent) received glucose and saline 
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with plasma; three (1.7 per cent) received 
plasma, and one patient (0.6 per cent) was 
given plasma and blood. In forty-six cases 
(26.6 per cent) no transfusion or intravenous 
infusion was given either during or after the 
operation. 

Calkins refers to two fatal cases in one year; 
each patient had received only one transfusion. 
It is his belief that “‘two or three transfusions 
would have produced a different result.”’ Sadler 
reports an average of 1,400 cc. of transfused 
blood for patients in shock and an average 
of goo cc. for those not in shock. 

In a case of extremely profuse hemorrhage, 
massive transfusions of 1,000 to 1,400 cc. may 
be administered by the simultaneous employ- 
ment of two or three donors. 

Autobemoclysis may be employed if necessary 
by straining the free intraperitoneal blood 
through gauze and injecting it intravenously. 
To every 100 cc. of blood 5 cc. of 5 per cent 
sodium citrate should be added. In the absence 
of fresh blood and plasma, autohemoclysis 
may be life-saving. However, because this 
blood lacks fibrin so necessary in hemorrhage 
and because it may cause sepsis, it should be 
used only under exceptional circumstances. 

Solutions: Glucose and Saline. If neither 
fresh blood nor plasma is available, hypoder- 
moclysis or intravenous infusion of saline 
should be used. For preoperative treatment of 
shock these measures are preferred to blood. 
However, when blood transfusion is indicated, 
these procedures are definitely secondary 
choices. There is no doubt that modern facilities 
for replacing lost blood have played a major 
role in the improvement noted in recent years 
in the mortality rate in cases of ectopic 
pregnancy. 

Management of Free Blood and Blood Clots. 
Authorities differ on the removal of free blood 
and blood clots although there is universal 
agreement on the desirability of sufficient 
removal to permit a clear view of the operative 
field. Some surgeons recommend removal of 
free blood and blood clots to prevent trauma, 
adhesions and infection. Fresh blood is a 
peritoneal irritant. Woodhouse believes that 
removal of blood clots facilitates convalescence. 
Other surgeons recommend leaving the blood 
in the peritoneal cavity to save time, to reduce 
trauma and to give the patient the benefit 
of the reabsorbed blood. According to Litzen- 
berg (1937) blood in the peritoneal cavity 
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does not cause adhesions but trauma from 
sopping or scooping it out may. This author 
saw the hemoglobin index go up 35 per cent 
in forty-eight hours when a large quantity of 
blood was left in the peritoneal cavity. 

While I prefer to remove blood clots, I 
believe the experience of the individual surgeon 
and the exigencies of the particular operation 
are undoubtedly the best guides. 

Postoperative treatment depends upon the 
character of the operation. If there has been 
massive hemorrhage, treatment must be in- 
stituted to check shock, acute anemia and 
complications caused by the first two condi- 
tions. Shock responds to external heat and to 
the Trendelenburg position, which permits 
retention of blood in the major vessels of the 
head and trunk. Oxygen should be used if 
indicated. Anemia is best treated by trans- 
fusion and later by iron. 

Fluids are always important postoperative 
therapy and may be administered orally, sub- 
cutaneously and intravenously. In_ giving 
intravenous infusions of saline and glucose 
solution, one should bear in mind that the 
vascular system cannot accommodate excessive 
amounts of fluids without cardiac embarrass- 
ment. As fluid is absorbed rapidly, it may be 
supplemented by saline solution per rectum. 
Morphine may be used freely for pain and 
restlessness, especially during the first twenty- 
four hours. Energetic catharsis should be 
avoided and low enemas given. 

As I stated in the paragraph on transfusion, 
this procedure is the outstanding supportive 
measure in the treatment of ectopic gestation. 
It is virtually a sine qua non in the operations 
for abdominal and cervical pregnancy as well 
as in other ectopic gestations involving massive 
hemorrhage. The blood pressure and the 
volume of pulse dictate the need for transfusion, 
which should be continued postoperatively 
until the patient’s condition is satisfactory. 
Postoperative distention may require treat- 
ment by the usual methods. 

Treatment of Tubal Pregnancy. The treat- 
ment of this condition covers three distinct 
clinical groups: (1) typical cases of tubal 
rupture with massive intraperitoneal hemor- 
rhage; (2) atypical cases of unruptured sac, 
minute rupture, tubal abortion or tubal mole; 
(3) atypical cases of pelvic hematocele. 

The expedition of the operative procedure 
is governed by the severity of the symptoms, 
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which in turn depends upon the site of the 
ovum—the closer to the uterine cornua the 
more critical the clinical picture. For example, 
the rupture of an interstitial gestation is 
especially fulminant and necessitates immedi- 
ate laparotomy. 

Group 1. Treatment of Tubal Rupture with 
Massive Intraperitoneal Hemorrhage. The pa- 
tient in serious condition from hemorrhage 
and shock should receive surgical treatment as 
rapidly as is compatible with efficient work and 
minimal trauma. Any alternative course will 
terminate fatally. 

The skin of the abdomen is disinfected. The 
patient is placed in a moderate Trendelenburg 
position and anesthesia is induced. Welton 
and Glass believe patients experience a more 
favorable postoperative course when an ex- 
treme Trendelenburg position is not used. A 
midline abdominal incision is made, sufli- 
ciently large to permit ready access to the 
pelvic organs. The purplish coloration of the 
peritoneum caused by intra-abdominal hemor- 
rhage confirms the diagnosis. If there is a 
great quantity of free blood in the abdominal 
cavity, the pressure is increased; and when 
the peritoneum is incised, blood spurts forth. 
As the peritoneal opening is lengthened, the 
blood gushes out. If it is possible to reach the 
affected side of the uterus without first intro- 
ducing laparotomy pads, this should be done; 
but if the uterus cannot be reached because of 
the intestines, one or more pads should be 
introduced quickly into the abdominal cavity 
in order to wall off the intestines and facilitate 
the grasping of the lesion. 

The uterus is grasped in one hand and two 
clamps are applied. The upper clamp is placed 
on the proximal end of the fallopian tube and 
the lower one on the mesosalpinx. These two 
clamps should converge, like the sides of the 
letter V and should be placed deeply enough 
to compress the bleeding vessels. The upper 
clamp facilitates raising the uterus and adnexa 
closer to the abdominal wound. The affected 
tube is then excised and the clamps replaced 
by suture ligatures of chromic catgut. If the 
ovary is also to be removed, the upper clamp 
is applied more deeply so as to include the 
ligamentum ovarii proprium. The lower clamp 
is applied to the infundibulo-pelvic ligament, 
and is directed toward the upper clamp, again 
forming a V-shaped figure. The fallopian tube 
and ovary are then excised and the clamps 
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replaced by suture ligatures. If the ovary is 
not to be removed, the upper clamp is applied 
somewhat superficially so that it will not inter- 
fere with the ovarian blood supply. The raw 
surfaces are peritonealized. 

Many surgeons remove the blood clot and 
free blood; others do not interfere with the 
blood or clots. I remove the larger blood clots 
and leave the free blood in the abdominal 
cavity. 

The probability of a normal intra-uterine 
pregnancy through a tube damaged by an 
ectopic pregnancy is very remote; the chances 
of a recurrent gestation in such a tube are 
great because the same etiologic factors 
responsible for the first aberrant nidation may 
cause a second one. Therefore, the tube in 
toto—including its interstitial portion—should 
be excised. 

Danforth states that complete removal of 
the tube does not lengthen the operation and 
spares the woman the risk of later trouble. 
However, if the woman 1s childless and the 
other tube has been removed, for one or another 
reason, at a previous operation, as much as 
possible of the proximal portion should be 
saved. If the condition of the patient permits, 
a plastic operation should be done on this 
retained tubal portion, in order to keep the 
distal opening patent. Some of my patients 
did conceive after such a procedure. 

For example, Mrs. R. M., at the age of 
fourteen was operated on for what was reported 
to be a “‘cyst of womb.” When she was thirty- 
five years of age, I performed a right salpingo- 
oophorectomy for a right ruptured tubal 
pregnancy. I left a small part of the proximal 
portion of this right tube and created a new, 
patent ostium abdominale. Routine examina- 
tion of the left adnexa revealed a normal 
ovary and the absence of the left tube, ap- 
parently the result of the operation for “cyst 
of womb,” which was in all probability a large 
hydrosalpinx. Two years later, this woman 
conceived and I delivered her at term by 
cesarean section. A normal, living child was 
obtained. This is also an example of migration 
of ovum to the opposite side. 

According to Mayo and Strassmann, the 
likelihood of normal intra-uterine gestation 
following one ectopic pregnancy is approxi- 
mately ten times greater than the likelihood 
of a recurrent ectopic pregnancy. For this 
reason the other tube should not be removed 
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unless it presents gross evidence of disease and 
is obviously permanently functionless. Occa- 
sionally the opposite tube may also harbor 
an ectopic gestation or, as in 5 per cent of 
Kerr’s cases, a hematosalpinx. In my series 
there was one case which I considered a 
bilateral tubal pregnancy. 

Before the peritoneum is completely closed, 
warm normal saline solution is often introduced 
into the abdominal cavity if the patient is in 
great need of fluids. | have had very satis- 
factory results with this procedure. The 
abdomen should be closed without drainage; 
drainage increases the danger of infection in 
the presence of excellent cultural material and 
may give rise to postoperative adhesions. 

Vaginal Section. Some surgeons believe 
that anesthesia, abdominal exposure and 
trauma add to shock in typical cases of ex- 
treme severity. For this reason they perform 
vaginal section on such patients. The position 
of the uterus determines whether a posterior 
or an anterior colpotomy is to be done. Bab- 
cock, who has had excellent results with this 
method over a long period, employs the 
following technic: 

A tenaculum forceps is used to pull the 
cervix downward and forward. The cul-de-sac 
is incised with a curved scissors, two fingers 
are passed through and the opening enlarged 
by traction. The tube is located by the fingers 
and brought down into the vagina. If adhesions 
interfere, a ring forceps may be inserted, the 
tube grasped and drawn down as the adhesions 
are pushed away. If the patient is pulseless 
the tube is clamped near the enlargement, a 
gauze drain is inserted in the cul-de-sac and the 
patient returned to bed. The abdominal cavity 
is cleared of blood spontaneously without 
sponging or irrigation. Usually the patient is 
not in such desperate condition that time 
cannot be taken to ligate the tube and excise 
the lesion. 

Falls (1936), who also prefers this operation 
for desperate cases, performs it under local 
anesthesia. 

Vaginal section has the advantage of saving 
time when time is of paramount importance. 
In Allen’s experience it greatly reduced the 
length of hospitalization, maternal risk and 
postoperative discomfort. However, the sur- 
geon should be prepared to find pelvic infection 
as well as an ectopic gestation. 

I prefer the abdominal route and agree with 
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Stander that vaginal section for a recently 
ruptured tubal gestation restricts the view of 
the operative field; there is always a possi- 
bility that the operation cannot be completed 
by the vaginal route. 

In cases of interstitial pregnancy which have 
progressed beyond five months, the fundus of 
the uterus is so badly torn by the rupture that 
supravaginal hysterectomy is the wisest pro- 
cedure. (Figs. 9, 10, 11, 12 and 13, Case 111.) 
In earlier interstitial gestations, in which the 
sac has grown out from the uterus instead of 
into the uterine wall, cornual resection with 
conservation of the uterus may be performed. 
However, the cornua are vulnerable and the 
possibility of recurrent ectopic gestation must 
not be overlooked in deciding upon the extent 
of the operative procedure. 

Group 2. Cases of Unruptured Sac, Minute 
Rupture, Tubal Abortion and Tubal Mole. 
This group constitutes the type of ectopic 
gestation most frequently encountered. The 
prodromal picture is often anomalous and 
perplexing. As operation is imperative, ex- 
pectant treatment should not be too long. The 
sac may rupture without premonition or the 
blood clot may be disturbed, with resultant 
massive hemorrhage. Hence, surgical inter- 
ference should be undertaken as promptly as 
possible. The procedure is relatively simple. 
The tube and its neighboring parts may be 
separated by minor adhesions which are 
easily freed. The sac is then removed in the 
manner described for Group 1 cases. The tube 
should be excised completely just as in typical 
cases. 

If a hematoma is found as the result of rup- 
ture into the broad ligament, the broad liga- 
ment may be split open, the blood clot removed 
and a gauze packing inserted into the cavity. 
The broad ligament is then sutured and the 
end of the gauze drawn through the vagina. 
When drainage is indicated, I prefer vaginal 
.to abdominal drainage. 

Kerr refers to conservative treatment of the 
tubes in tubal gestation; and although he has 
tried it, he does not speak of this method with 
enthusiasm. He describes two procedures: 
(1) dilatation of the abdominal end of the tube 
and expression of the ovum; and (2) splitting 
the tube and shelling out the ovum. In the 
second procedure the wound in the tubal wall 
is sutured. Kerr says that the frequent per- 
sistence of oozing blood makes one afraid to 
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leave the tube behind. He reminds us that, 
while a distended tube will eventually return 
to normal, it lacks the contractility and 
retractility of the uterus. Hence a tube which 
has once been the seat of an ectopic gestation 
is prone to harbor another. 

Cornual Pregnancy. The pregnant cornu 
is resected by the removal of a V-shaped block 
of tissue. The bleeding is likely to be very 
profuse. The blood vessels are ligated carefully 
and the uterine wound is closed with several 
layers of sutures, as in myomectomies. A figure- 
of-eight suture closes the wound effectively. 

One woman on whom I operated for cornual 
pregnancy was delivered of a living, full-time 
child four years later. 

Group 3. Pelvic Hematocele. This condition 
is an accumulation of blood in the cul-de-sac, 
caused by abortion or rupture of a pregnant 
tube. In ectopic gestation one should not await 
the formation of hematocele to make a diag- 
nosis of tubal pregnancy. Kerr reminds us 
that pelvic hematocele is an indication that 
the physician failed to make an early diagnosis 
of tubal pregnancy or that the patient did not 
seek medical counsel until the pelvic mass had 
formed. When the blood coagulates it forms a 
mass, firm in some areas, soft in others. The 
collection of blood should be treated opera- 
tively by laparotomy or by incision and drain- 
age through the vagina. 

Small pelvic hematoceles may sometimes be 
absorbed. If one chooses to treat the condition 
expectantly the patient should remain in bed 
in the hospital. The length of time required 
for complete absorption varies and depends 
chiefly on the size of the pelvic mass. 

Large hematoceles are slow to disappear. 
In the process of absorption they may either 
rupture, producing hemorrhage, which necessi- 
tates laparotomy; or they may suppurate. 
Either course involves protracted convalescence 
and eventuates in lasting pelvic injury and 
sterility, especially if the gestation was well 
advanced. Large hematoceles should be treated 
not expectantly but surgically. 

Disadvantages of the absorption treatment 
of pelvic hematocele are (1) protracted con- 
valescence; (2) continuous or spasmodic uterine 
bleeding; (3) pain, which is sometimes very 
severe; (4) the great hazard of sepsis and pelvic 
abscess (Nixon). 

Either laparotomy or colpotomy may be 
elected for the surgical treatment of a pelvic 
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hematocele. Most operators prefer the ab- 
dominal route because, as DeLee and Greenhill 
(1943) say, it gives better control of all eventu- 
alities. This avenue permits the removal of all 
blood clots and the correction of any pathologic 
condition of the uterus or its adnexae (Kerr). 
In Brown’s series posterior colpotomy was 
restricted to two cases of large hematocele, 
with unsatisfactory results. Convalescence 
was lengthy and febrile. Hospitalization for 
these patients was longer than for any ectopic 
case operated upon by the abdominal route. 
The patient’s general condition including 
elevated temperature and pulse rate will point 
to a septic state. On bimanual examination 
the cul-de-sac may be found to be bulging and 
at times fluctuation may be elicited. In such 
cases it is advisable to aspirate in order to 
determine whether or not there is blood or 
pus in the cul-de-sac. If blood is present, 
laparotomy is preferable; if pus is found, it is 
best to do a colpotomy either with a Ludwig 
Fraenkel trocar and insertion of a Fraenkel 
silver drain, or a transverse incision may be 
made in the cul-de-sac close to the cervix 
toward the rectum and a rubber drainage tube 
introduced. I prefer the longitudinal incision 
because I believe there is less likelihood of 
injuring the ureters if these are displaced. 
Many surgeons prefer the transverse incision 
in order to avoid injury to the rectum. 
Treatment of Abdominal Pregnancy. Most 
abdominal pregnancies are secondary implanta- 
tions and are usually the result of an early 
tubal abortion or rupture. If the woman seeks 
medical advice when she experiences symptoms 
which lead to secondary nidation in the 
abdominal cavity, the gestation should be 
terminated by prompt laparotomy. However, 
many women do not present themselves for 
examination until the fetus is viable or on 
the verge of viability. In the absence of com- 
plications which would make an immediate 
laparotomy imperative the question arises: 
Should operation be deferred in order to obtain 
a living child? The ramifications of the situa- 
tion should be explained to the patient fully. 
If she insists upon delay, she should consent to 
constant observation for hemorrhagic and 
septic emergencies and to conditions which 
would make the performance of immediate 
laparotomy possible should the necessity arise. 
In such cases I prefer to keep the patient in the 
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hospital until the decision to operate is made, 
regardless of the time required. 

If deferment is elected, it is the judgment of 
several authorities that the thirty-sixth week 
is the best time to operate. According to 
Gardner and Middlebrook, maternal risk in 
the presence of complications, such as hyper- 
tension, albuminuria and cardiac conditions 
increases during and after the eighth month. 
The incidence of rupture of the sac, placental 
detachment with attendant massive hemor- 
rhage and fetal death is much higher after the 
thirty-sixth week. In intra-abdominal gesta- 
tion, sepsis is a constant source of danger 
because a developing placenta, if attached to 
the intestines, invites erosion or penetration 
by the chorionic villi, with resultant perforation 
of the bowel. 

Some surgeons recommend prompt laparot- 
omy after the diagnosis is established. Many 
fetuses succumb early; others are deformed 
as a result of development in an unnatural 
environment. Deformities are caused by ab- 
normal position and by pressure resulting from 
reduction in the quantity of amniotic fluid. 
Some defects can be corrected by operation 
as in my own case. (Figs. 36 to 44, Case Ix.) 
In the series of 316 abdominal gestations dis- 
cussed by Hellman and Simon, only 50 per 
cent of the infants survived eight days or 
longer. 

If the question of a living child does not 
enter into the case and the time of operation is 
left to the judgment of the surgeon, he will 
have to decide (1) whether to wait until the 
fetus dies, or (2) if the fetus is dead, whether 
to wait until the maternal sinuses become 
sufficiently thrombotic to preclude dangerous 
hemorrhage. It is, of course, much simpler to 
detach a placenta after its blood supply has 
been abolished. 

According to Gardner and Middlebrook, 
the placenta of ectopic gestation bears a greater 
resemblance to placenta accreta than to the 
normal intra-uterine placenta. 

Tait says that “when the placenta has 
acquired adhesions outside the uterus it Is 
in a condition altogether different from that 
in which it is placed when in contact with the 
endometrium.” 

Usually delay is safe because the sac is 
isolated by intestinal adhesions (Kerr). Litzen- 
berg (1947) sees little risk in waiting for the 
placental blood supply to become obliterated. 


430 


Stander suggests that operation be deferred 
six or eight weeks in order to obtain obliteration 
of the placental blood supply; he directs atten- 
tion to the value of the Aschheim-Zondek test 
in determining chorionic death. 

In spite of the fact that some authorities 
prefer to wait until the placental blood vessels 
are obliterated, others favor prompt operation 
as soon as the diagnosis is established. 

DeLee and Greenhill (1943) recommend 
that only skilled abdominal surgeons perform 
this operation because of the risk of complica- 
tions such as hemorrhage and possible ureteral 
and intestinal injury. They also offer the fur- 
ther good advice that before the surgeon starts 
the operation he should be sure he can finish 
it. Because of the low incidence of abdominal 
gestation, an operation of this kind is a rarity 
in the experience of most general surgeons. 
The different anatomic arrangements presented 
by sac and placental locations make each case 
a unique surgical experience in the life of the 
busiest obstetrician and gynecologist. 

Treatment consists of removal of the fetus 
and disposition of the sac and placenta. The 
placenta is either removed or left in situ, 
with or without drainage. 

The surgeon rarely encounters difficulty in 
opening the sac and removing the fetus, but 
management of the sac, the adhesions, and 
more especially of the placenta, and control of 
hemorrhage present surgical problems of the 
first magnitude. The ideal procedure, of course, 
is to remove the sac in toto: fetus, membranes 
and placenta. According to Mason, the death 
rate is lowest in cases in which complete 
placental removal is undertaken and in which 
drainage and marsupialization are not used. 
(Cases Iv, VI, VII, vill and Ix.) 

Surgical Technic. With the patient in a 
moderate Trendelenburg position, the abdomen 
is disinfected and opened by a paramedian 
incision from the pubis to the umbilicus. An 
immediate attempt to locate the placenta is 
made. Sometimes it is necessary to open the 
sac and extract the fetus and then separate 
and remove the sac and placenta. The placenta 
may be situated on the pelvic structures or on 
the abdominal contents (intestines, liver, 
mesentery, etc.). If it can be readily removed 
in toto without injury to vital organs and if 
the placental blood supply can be controlled 
by ligation, this should be done. The incision 
should be closed without drainage. In complete 
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removal of the placenta it is imperative that 
all circulation to the placental site be ligated. 

The surgeon should be prepared to deal 
with profuse bleeding because as soon as he 
begins to strip off the placenta he may en- 
counter violent hemorrhage which cannot be 
controlled by clamps, stitches or packing. 
If the placenta is adherent to the intestines, 
Irver or spleen, separation is likely to produce 
uncontrollable bleeding; the placenta should 
be left in situ and the abdomen closed without 
drainage. However, if in the judgment of the 
surgeon some portion of the placenta can be 
removed without causing excess bleeding, 
this should be done. If left in situ, the placenta 
will undergo the following types of change (in 
order of frequency): absorption, liquefaction, 
formation of a fluctuant tumor or suppuration. 
If a tumor forms or the organ suppurates, the 
sac may be readily incised and drained. This 
corresponds with the experience of other 
authors, including DeLee and Greenhill (1943). 

According to DeLee and Greenhill (1943) 
in cases of intraligamentous or tubal gestation 
with few adhesions, “it may be possible to 
pedunculate . . . after tying the ovarian vessels 
at the brim and clamping the broad ligament at 
the uterus.’ The placenta and sac are removed; 
the blood vessels, clamped and tied. “The 
bleeding areas are dried by suture, cautery, 
packing or sewing the peritoneum over them 
or a piece of omentum or fat from the belly 
wall may be sewed down over an obstinately 
oozing surface.”” DeLee and Greenhill (1943) 
compare the detachment of a placenta whose 
blood supply has been obliterated to the 
removal of an adherent ovarian cyst. However, 
even in this condition stripping off the organ 
may involve hemorrhage, and these authors 
advise removal of the tube or ovary or broad 
ligament—seldom the uterus. 

Opinion is divided on the use of marsupializa- 
tion when the placenta cannot be removed. 
Reel and Lewis resorted to this technic almost 
exclusively. They believe that drainage is a 
safeguard. Renner advises leaving the placenta 
undisturbed and performing a marsupialization 
operation “‘if hemorrhage or sepsis or both are 
feared.”” On the other hand, Mason regards 
marsupialization as highly undesirable. Sepsis 
is the great danger in the process. DeLee and 
Greenhill (1943), who do not recommend 
marsupialization, suggest packing the sac 
in the presence of hemorrhage or fetal infection. 
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They advise a light packing for sepsis and a 
firmer one for hemorrhage. The packing should 
be sewed to the edges of the abdominal incision. 
These authors say this treatment is not so 
effective for controlling hemorrhage because 
of the lack of counterpressure, but they regard 
it as Important in sepsis in spite of the lengthy 
convalescence involved, which continues until 
complete placental absorption takes place. 
In one of my cases marsupialization was 
employed with good result. 

Kerr advocates vaginal treatment of an 
infected sac which cannot be removed. If 
incision and drainage are impossible through 
this route, an opening should be made”at a 
place which permits optimal drainage and 
which involves minimal danger of escape of 
the septic contents into the abdominal cavity. 
Detachment of an infected sac may result in 
serious complications. 

According to Titus if partial placental 
detachment has occurred, it may be necessary 
to remove the organ. He recommends that a 
minimum of 5 Gm. of sulfathiazole powder be 
sprinkled into the cavity before closing or 
that the gauze pad be saturated with the same 
drug by soaking in a solution of its sodium salt 
before it is inserted as a pack. While the gauze 
pack controls oozing, its use should be avoided 
if possible because it is conducive to infection. 

In operation for abdominal pregnancy, it is 
advisable to prepare sufficient blood for trans- 
fusion, which is frequently indicated. The 
surgeon should have adequate support in the 
way of assistants, instruments, gauze and a 
sterile aortic compressor. The latter one may 
be needed to keep the field bloodless while 
more permanent hemostatic measures are 
being carried out. 

Ovarian Pregnancy. The treatment for ovar- 
ian pregnancy is ovariotomy as soon as diag- 
nosis is made or suspected. Delay should be 
avoided because rupture is usually followed by 
massive hemorrhage. Greenhill advises mar- 
supialization in the presence of furious hemor- 
rhage. The tube is sometimes excised also. 
Kerr mentions conservative treatment for 
this condition; the ovum is excised and the 
ovary left in place. 

Cervical Pregnancy. Since cervical preg- 
nancy is not encountered frequently, the 
following operative technic is that employed 
by Studdiford (1945). (Fig. 14.) Before the 
fourth or fifth month surgical intervention is 
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usually necessitated by massive hemorrhage, 
rupture of the amniotic sac or perforation of 
the wall of the cervix. The placenta is firmly 
adherent and its detachment, which is piece- 
meal and incomplete, results in massive hemor- 
rhage, difficult to stop with tampons. Large, 
repeated transfusions are imperative. 

The products of most cervical gestations 
can be removed per vaginam with reasonable 
safety. If the pregnancy has advanced beyond 
the fourth month, total hysterectomy may be 
the safer procedure. Supravaginal rupture of 
the cervix should be treated immediately by 
radical surgical interference. Treatment of 
intravaginal rupture of the cervix is governed 
by the extent of hemorrhage. If this is profuse, 
cervical amputation or total hysterectomy 
may be necessary. 

If the cervical wall has not been perforated 
(Fig. 14), conservative treatment may be 
successful. Manual or instrumental removal 
of the placenta may be accomplished com- 
pletely or in piecemeal fashion. Packing will 
usually control the hemorrhage. Free use of 
blood transfusion will reduce the necessity for 
radical operation in this condition. 


CONCOMITANT OPERATIONS 


It cannot be too strongly emphasized that 
in order to control hemorrhage, reduce shock 
and trauma and prevent sepsis operation 
should be limited to the minimum procedure 
essential for treatment of ectopic gestation, 
i.e., ligation of the bleeding points and removal 
of involved pathologic structures (tube, ovary, 
etc.). 

Occasionally additional surgical interference 
is required as in the cases of interstitial gesta- 
tion or some isthmial implantations close to 
the uterine end which necessitate hysterectomy. 
(Figs. 9 to 13, Case 111.) Occasionally a danger- 
ous appendectomy may be imperative when the 
gestation involves the appendix. (Case vit.) 
Appendectomy should be avoided if possible 
since a potentially septic abdominal operation 
is especially hazardous in the presence of an 
excellent culture medium. Yet this elective 
operation is frequently reported. There may 
be some justification for correcting other 
pathologic conditions if ectopic gestation is 
not urgent and the danger of hemorrhage or 
sepsis is relatively remote. 

Notwithstanding the desirability of minimiz- 
ing surgical interference in these cases, an 
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amazingly high number of patients in some 
series had other pathologic conditions cor- 
rected, with the following results: (1) mor- 
bidity unaffected; (2) morbidity increased; 
(3) mortality increased. 


TABLE X 
CONCOMITANT OPERATIONS 


Appendectomy (appendix was involved) 

Subtotal hysterectomy 

Total hysterectomy 

Salpingectomy 

Oophorectomy 

Myomectomy 

Salpingo-oophorectomy 

Oophorectomy and appendectomy 

Salpingectomy, suspension and _ peritonealiza- 
tion of the small intestine 

Salpingectomy and Baldy-Webster suspension. 

Resection of part of the ovary 

Resection of the tube 


In this series of 173 cases of ectopic preg- 
nancy various concomitant operations are 
reported in thirty-five patients (20.23 per 
cent). In the entire series seventeen cases are 
cited in which complications occurred, four of 
these occurring in the thirty-five patients who 
were subjected to elective surgical procedures. 

The concomitant operations performed in 
our series are as shown in Table x. 

Eighty-two of Leff and Winson’s patients 
received elective surgical intervention with 
no more morbidity than that experienced by 
the group on whom only the essential operation 
was performed. Additional surgical procedures 
were carried out on twenty-eight of Schauffler 
and Wynia’s sixty-five patients. There were 
no deaths and no increased hospitalization for 
this group. These surgeons believe that 
sterilization and correction of pelvic pathologic 
entities may contribute to the prevention of a 
recurrent ectopic. 

Sixty-nine of Nucci’s 150 cases had other 
pathologic conditions corrected. Although this 
group showed no increased morbidity and the 
average hospitalization was 15.8 days against 
19.6 days for the series as a whole, in two of the 
four fatal cases elective operations had been 
performed. In the series of fatalities studied 
by Williams and Corbit elective surgical 
procedures were performed in eighteen of the 
sixty-five operative patients. Weil believes 
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that additional operation was a contributing 
factor in two of his fatalities. Hysterectomy 
had been performed on five of the eight pa- 
tients who died in the series reported by 
Graffangnino et al. 


TABLE XI 
No. 


Postoperative Complications Cases 


Abdominal distention 


High postoperative temperature (patient treated 
with penicillin) 

Paralytic ileus 

Pelvic exudate 


Other surgeons report the following elective 
operations: amputation of cervix; appendec- 
tomy; bartholinectomy; bilateral oophorec- 
tomy; bilateral salpingectomy; cauterization 
of cervix; fundusectomy; herniorrhaphy; hys- 
terectomy; myomectomy; oophorectomy; plas- 
tic operation; removal of parovarian cyst; 
repair of cystocele and rectocele; suspension of 
uterus; umbilical herniorrhaphy; vaginal plastic 
operations. 

In this series seventeen patients (9.8 per 
cent) developed the postoperative complica- 
tions shown in Table x1. 


MORTALITY 


In this series of 173 cases there were five 
deaths, a mortality rate of 2.9 per cent. This 
figure is in line with the mortality statistics 
of recent years. Death resulted from paralytic 
ileus, hepatorenal syndrome, peritonitis (in- 
fected ectopic gestation) and in two instances 
hemorrhage. 

In twenty series which include tubal, ovarian 
and abdominal gestations, reported between 
1938 and 1947, there was a total of 2,634 cases, 
with sixty-three deaths, a mortality rate of 
2.4 per cent (Farell and Scheffey, Johns, 
Langman and Goldblatt, Lee, Leff and Winson, 
Lisa et al., MacFarlane and Sparling, Mar- 
chetti et al., H. E. Miller, Nucci, Rogers, 
Sadler, Schauffler and Wynia, Shaw, Siegler, 
Torpin (1944), Ware and Winn—two series, 
Weil, and Woodhouse). This average rate 
agrees with that of 2.4 per cent reported by 
Litzenberg in 1947. His figure is based on 
1,421 cases from six teaching clinics. 

In the City of New York in the years 1934 
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Cases 
6 Abdominal wound infection................. 2 
I 2 
3 I 
~~, 3 2 
2 2 
, Thrombophlebitis of left lower extremity..... 2 
2 
| 
Dilatation and curettage; suspension of the 
Repair of incisional hernia.................. I 
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to 1946, inclusive, there were 4,328 maternal 
deaths, 274 of which were caused by ectopic 
gestation. Thus, this condition was responsible 
for 6.3 per cent of maternal deaths in the 
period stated. Newberger reports the occurrence 
of 398 cases of ectopic gestation with seventeen 
deaths in Illinois during 1944. This represents 
a mortality rate of 4.27 per cent. 

Some authors report no fatalities: Lee, 
fifty-eight cases; Leff and Winson, 212 cases; 
Rogers, sixty-five cases. Others report no 
deaths in the last years of their series: Langman 
and Goldblatt, no deaths in their last three 
years; Schauffler and Wynia, none in their 
last eight years; Siegler, none from 1936 
through 1944. The physical condition and 
youth of ectopic patients contribute to the 
relatively low mortality in this condition. 

It seems fitting at this point to refer to the 
successful operations performed by Lawson 
Tait. In 1883 he operated for ruptured ectopic 
gestation and “‘wasted much time in trying 
to stop” the hemorrhage, with the result that 
the patient succumbed. He then concluded 
“that the true method of operating in such a 
case was to separate adhesions rapidly, regard- 
less of bleeding and make at once for the source 
of the haemorrhage, the broad ligament, tie 
it at its base, and then remove the ovum debris. 

.. This I have done now in thirty-nine 
cases with one death.” The one death to which 
Tait referred occurred in a woman who was 
virtually in articulo mortis when he first saw 
her. Tait’s mortality rate for the thirty-nine 
patients was 2.56 per cent. If we include the 
fatality in which he “wasted much time,” 
the mortality rate goes up to 5 per cent. When 
we consider that he had to operate without 
many of the supportive measures available 
today—blood transfusion, sulfonamides, peni- 
cillin, streptomycin, modern anesthesia and 
modern aseptic aids—the low mortality rate 
of this pioneering gynecologist stands out as a 
tribute to his surgical genius which will long 
remain a lodestar for gynecologists everywhere. 

Evaluation of the mortality rate in any 
series should take into consideration conditions 
peculiar to the practice of the operator. A 
surgeon whose patients, for the most part, 
are women of high mental endowment and 
economic status will lose fewer cases of ectopic 
pregnancy than will the one who treats chiefly 
poor women, many of whom are clinic patients. 
Women of financial means, whether they are 
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intelligent or not, usually consult a physician 
at any departure from good health. But poor 
women, intelligent and otherwise, are fre- 
quently “too busy” or lack the means with 
which to seek medical aid at the onset of symp- 
toms. The result is that many of them carry 
on their daily routine while experiencing con- 
tinuous and slow hemorrhage which eventually 
exsanguinates them. Or, ignoring the early 
signs of their condition, they go along until a 
sudden, massive and sometimes fatal hemor- 
rhage overtakes them. 

The type of hospital also influences the 
mortality rate. In reporting their series of 
500 cases Fitzgerald and Brewer attributed 
their high mortality (thirty-nine deaths, 7.8 per 
cent) in part to two factors: (1) Cook County 
Hospital is an emergency hospital and many 
patients are virtually hopeless cases upon 
admission; (2) only relatives are permitted to 
provide transfusions and many proved re- 
luctant to act as donors. Hospitals which 
serve a wide rural area are apt to receive more 
delayed, and consequently advanced, cases 
than institutions whose patients come from 
within a narrow radius. 

Litzenberg (1947) found that the principal 
cause of death was neglect before hospitaliza- 
tion. Gordon (1936) considers failure of diag- 
nosis the most important factor in mortality. 
His study (1944) of maternal deaths from 
hemorrhage in Brooklyn in 1943 included nine 
cases of ectopic gestation. Regarding six of 
these deaths he says, “‘The optimum time for 
operation passed . . . due to long delay in 
diagnosis.” 

Williams and Corbit, who made a study of 
101 fatal cases of ectopic pregnancy in Phila- 
delphia, found that a prime cause of death 
lay in the fact “that the true state of the 
condition . . . and its acute emergency nature 
were largely overlooked by the family physician 
who first saw these cases.”’ Of the sixty-five 
patients operated upon in their study twenty- 
one were considered good surgical risks. 
Hemorrhage and shock caused sixty-eight 
deaths; infection, nineteen. The hospital chief 
was considered responsible for forty-five deaths, 
fifteen of which resulted from sepsis. Elective 
operation was performed in eighteen cases. 
Avoidable error in technic caused ten deaths 
from infection or secondary hemorrhage. 

The study made by Williams and Corbit 


confirms the reports of many other investiga- 
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tors that hemorrhage, shock and sepsis are 
the leading causes of death in ectopic gestation. 
These conditions result from failure of diag- 
nosis; from failure to operate; delay in opera- 
tion; inadequate operative procedure; poor 
operative technic; concomitant operations; 
absent or insufficient transfusion; failure to 
treat shock postoperatively, especially with 
transfusion. Correct early diagnosis, immediate 
preoperative treatment of shock, careful choice 
of anesthetics, prompt operation, adequate 
blood transfusions, sulfonamide drugs, peni- 
cillin and streptomycin if needed and suitable 
postoperative treatment including necessary 
transfusion can combine to prevent mortality 
in this condition. 

Educating women to report promptly any 
menstrual aberration should reduce mortality 
in ectopic gestation. Women should be taught 
that it is of great importance to keep a written 
record of their menstruation and to teach their 
daughters when they reach puberty to do 
likewise. Yet in only eighteen of the cases 
studied by Williams and Corbit was the 
patient considered solely responsible. Because 
of the relatively high incidence of this serious 
disease, it is the duty of the general prac- 
titioner to familiarize himself with all the 
ramifications of the condition. He, like the 
gynecologist, obstetrician and general surgeon, 
should be “‘ectopic-conscious.” 

Abdominal Pregnancy. The death rate in 
abdominal pregnancy is much higher than the 
general rate for ectopic gestation. In this series 
it was II.I per cent, representing nine ab- 
dominal pregnancies with one death. There 
were sixteen deaths (23.2 per cent) in the 
sixty-nine cases reported by Beacham and 
Beacham, Colvin and McCord, Cornell and 
Lash (1934), Mason, Reel and Lewis and 
Swanson. The 101 fatal cases of ectopic preg- 
nancy studied by Williams and Corbit included 
five deaths from secondary abdominal preg- 
nancy. In 1933 Cornell and Lash reviewed 
226 cases from the literature; there were 
thirty-one deaths, a mortality rate of 13.7 per 
cent. In Mason’s 1940 review of sixty-nine 
cases—sixty-six from the literature and three 
of his own—there were thirteen fatalities, a 
mortality rate of 18.8 per cent. It is significant 
that in Beacham and Beacham’s series of 
twenty cases, covering the eight-year period 
from July 1, 1937 to June 30, 1945, there was 
only one death. As a contrast to this low 
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mortality rate there were four deaths in 
Swanson’s series of ten cases, representing all 
fatal abdominal pregnancies reported in Detroit 
in 1933. Without doubt the more widespread 
use of whole blood and plasma and the intro- 
duction of antibiotic drugs in recent years 
have been important factors in treating shock, 
hemorrhage and sepsis—the three ranking 
causes of maternal death in this condition. 
Yet, even with the aid of modern scientific 
advances, a mortality rate of 5 per cent in this 
serious condition is a noteworthy achievement, 
especially in patients treated in a large public 
hospital. 

The principal cause of maternal death is 
shock due to violent hemorrhage resulting 
from the attempt to remove a firmly adherent 
non-thrombotic placenta. Sepsis is also well 
represented as a cause of death. The cause of 
death in the writer’s case of abdominal preg- 
nancy was hepatorenal syndrome. Death 
occurred on the ninth postoperative day. 

The fatalities reported by Beacham and 
Beacham and by Swanson were traceable to 
incorrect diagnosis, thus emphasizing the 
importance of diagnostic perspicacity in a 
condition so often presenting a_ perplexing 
symptom-complex. In Cornell and Lash’s 
1933 study only 35 per cent of the cases were 
diagnosed before operation. Reel and Lewis 
attributed one of their deaths to failure to give 
the patient a transfusion before operation; a 
suitable donor could not be obtained in time. 
In only two of Colvin and McCord’s fatal 
cases was operation performed; both patients 
died of general peritonitis. 

Reduction of mortality in abdominal preg- 
nancy largely depends upon early diagnosis, 
judicious management of the placenta and 
free use of blood transfusion. 


ANALYSIS OF DEATHS 


Case. D. B., a negress aged thirty-three, was 
admitted to the hospital on December 15, 1941, 
with the complaint of left lower quadrant pain and 
vaginal bleeding. The menses had always been 
normal except for occasional clots. The last normal 
menstruation occurred on September 10, 1941. 
The next menstruation was expected to occur 
about October 8th but did not appear until October 
12th. On this date spotting began and continued 
until October 24th. The patient bled profusely 
from December sth to December 1oth when the 
hemorrhage was arrested by packing. However, 


American Journal of Surgery 


= 


Jarcho—Ectopic Pregnancy 


there was a yellowish discharge which continued 
until she was admitted to the hospital on December 
15th. 

Two months prior to admission the patient had 
antiluetic treatment. She was gravida Iv, para II. 
She had one normal living child. One seven months’ 
fetus had died at the age of three days and one 
stillbirth had occurred fifteen years prior to 
admission. 

Abdominal examination revealed marked rigid- 
ity, direct and rebound tenderness on the left 
side, most noticeable in the left lower quadrant. 
There were moderate rigidity and rebound tender- 
ness in the right lower quadrant. There were no 
masses palpable through the rigid abdominal 
wall. 

Pelvic examination of the external genitalia 
proved to be negative. The introitus was parous. 
The cervix, which was elongated and soft, was 
directed downward and forward. Because of 
abdominal rigidity, the upper limit of the ante- 
flexed uterus could not be mapped out. There 
was a very tender right-sided mass on the posterior 
plane reaching 5 cm. above the level of the pubis. 
On the left side, 4 cm. above the level of the um- 
bilicus, there was an elastic, tender mass which 
bulged slightly into the left lateral fornix. Rectal 
examination revealed the same findings in more 
pronounced degree. 

The laboratory findings revealed that the 
hemoglobin was 80 per cent; red blood cells 
6,500,000; white blood cells 14,400; band neu- 
trophils 12 per cent; segmented neutrophils 60 per 
cent; lymphocytes 20 per cent; monocytes 8 per 
cent. Sedimentation rate 33 mm. Serologic and 
Aschheim-Zondek tests were negative. Temperature 
was 101.6°F.; pulse 100; blood pressure 96/60; 
respirations 20. 

Preoperative diagnosis was tubo-ovarian ab- 
scesses; infected ectopic pregnancy. 

At operation on January 12, 1942, laparotomy 
revealed fresh blood, an abscess surrounding the 
sigmoid and a hematocele of the right adnexa, 
with a fetus measuring 7.5 cm. crown-rump. The 
left adnexa was fixed by adhesions and formed a 
tubo-ovarian abscess about 8 cm. in diameter. A 
right salpingo-oophorectomy was performed but 
because of the poor condition of the patient the 
left adnexa was not removed. A Penrose drain 
was inserted through the vaginal wall. The patient 
received 500 cc. of whole blood, 500 cc. of plasma 
and 250 cc. of saline. Although stimulants were 
given, the patient grew worse and died seven 
hours after operation. The postoperative diagnosis 
was left tubo-ovarian abscess and right infected 
ruptured ectopic pregnancy; perisigmoid abscess. 

The pathologic report revealed the following: 
Anatomically, the specimen was a resected tube 
and ovary. The tube was considerably elongated 
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and dilated. There was extensive rupture of the 
entire wall exposing the dilated lumen which was 
occupied by an intact placenta and an amniotic 
sac containing a fetus, 7.5 cm. crown-rump length. 
There was an extensive hematoma of the tissues 
of the tube through the line of rupture. The ovary 
presented a few capsular adhesions and on section 
showed nothing noteworthy except a large corpus 
luteum. Histologically, the lumen of the tube was 
occupied by blood and placental tissue embedded 
in the wall. The latter showed a chronic inflamma- 
tory reaction but no evidence of a suppurative 
process. The ovary showed a few capsular inflam- 
matory fibrous adhesions and a large corpus 
luteum, 

The diagnosis was ruptured tubal pregnancy; 
chronic salpingitis; perisigmoid abscess. 

The autopsy findings were as follows: Upon 
opening the peritoneal cavity large, old blood clots 
dispersed throughout were found. A right salpingo- 
oophorectomy had been done. The uterus and left 
tube and ovary were present, the left tube and 
ovary forming a large mass. There were adhesions 
between the liver and hepatic flexure of the colon 
and between the liver and diaphragm. 

The uterus was moderately enlarged, congested 
and of soft consistency. No fibromyomas were 
present. The increased size was due to a somewhat 
increased thickness and edema of the myometrium. 
The uterine cavity was moderately enlarged. The 
endometrium was smooth throughout, of dis- 
tinctly increased thickness and showed striking 
vascular injection. The right tube and ovary had 
been removed. A few bits of blood clot were ad- 
herent but the broad ligament was otherwise clean 
and showed no evidence of a bleeding point. The 
left tube and ovary were markedly enlarged and 
fused to form a large tubo-ovarian mass into which 
the ovary was completely incorporated. The tube 
was considerably thickened and the lumen dilated 
and filled with greenish purulent fluid. There 
was a small perforation in the postero-inferior 
aspect of the mass from which purulent fluid 
escaped into a small space formed by the mass 
anteriorly and the coils of rectosigmoid posteriorly. 
The serosal aspect of the rectosigmoid thus formed 
part of the wall of this abscess cavity and was 
covered by a greenish necrotic membrane. There 
was no extension of this process to any other 
portion of the peritoneum. The remainder of all 
the serosal surfaces was smooth, thin and glistening. 

Case 11. C. R., a negress aged twenty-eight, 
was admitted to the hospital December 9, 1944, 
in acute distress. She was pale, her skin was cold 
and dry and she complained of severe abdominal 
pain and fainting. For six days prior to admission 
the patient had had intermittent spotting. On the 
day before admission she had had abdominal pain 
and further spotting. Four hours before admission 
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she had severe abdominal pain followed by three 
episodes of syncope. 

The patient was gravida 1, para o. Her last 
menstrual period occurred on September 23, 1944. 
The patient’s menstrual history could not be 
obtained because of her serious condition; venereal 
infection was denied. 

Abdominal examination revealed exquisite direct 
tenderness throughout, with light rebound tender- 
ness. Pelvic examination revealed vaginal tender- 
ness throughout. The uterus could not be felt; 
there was bulging tenderness in all fornices. A 
fluid wave was observed. 

Laboratory findings revealed the following: 
Hemoglobin 42 per cent; red blood cells 1,600,000; 
white blood cells 18,850; band neutrophils 16 per 
cent; segmented neutrophils 80 per cent; lympho- 
cytes 2 per cent; monocytes 2 per cent. Sedimenta- 
tion rate 7 mm. Temperature 97.4°F.; pulse very 
weak; blood pressure 100/50; respirations 24. The 
urine showed 18 to 20 white blood cells, with occa- 
sional clumps and occasional red blood cells. Pre- 
operative diagnosis was intra-abdominal bleeding. 

Laparotomy was performed under cyclopropane 
anesthesia one and one-half hours after admission. 
Infusion of saline and plasma was started during 
the operation. There was at least 1 L. of fluid and 
clotted blood in the peritoneal cavity. The right 
tube was ruptured 2.5 cm. from the uterine end. 
In this area there were active bleeding and a mass 
of soft friable tissue about the opening. Operation 
was completed and dressings were applied. During 
the operation the patient’s condition was poor. 
She had a very small, rapid pulse which showed 
some improvement following infusion of a few 
hundred cc. of solution. Oxygen was administered 
as the anesthesia was terminated. As the patient 
was being straightened out of the Trendelenburg 
position for removal to her room no pulse or 
blood pressure could be obtained. All efforts to 
revive the patient failed and she expired. Post- 
operative diagnosis was right ruptured tubal 
pregnancy; chronic salpingitis. 

The pathologic report revealed the following: 
Anatomically, the specimen was reported to be a 
right tube and ovary, but could not be recognized 
grossly as such. It consisted of firm, whitish tissue 
with brownish friable areas which appeared to be 
hemorrhagic. Histologically, the sections showed 
fibromuscular tissue with signs of chronic inflam- 
mation, invaded by chorionic villi. There was no 
mucosal lining but in other areas a cross section 
of the tube showed the mucosal folds lined by 
cylindrical epithelium. There were areas of hemor- 
rhage; no ovarian stroma was seen. 

Case 11. L. D., a white female aged twenty- 
eight, was admitted to the hospital on February 
11, 1936, in moribund condition. Her complaints 
on admission were amenorrhea of six weeks’ dura- 
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tion and sharp pain in the lower abdomen eight 
hours before admission. She had been seen by two 
other physicians prior to admission. Menstrual 
and obstetric history could not be obtained. 

Physical examination revealed abdominal ten- 
derness with slight rigidity of the lower abdomen. 
A definite fluid wave was observed. The patient 
was in shock, practically pulseless, with air hunger. 
The heart sounds were poor in quality. Pelvic 
examination revealed an indefinite mass in the 
left cul-de-sac. The cervix pointed in the axis of 
the vagina. The cervix, which was firm, produced 
exquisite pain on motion. There was extreme 
tenderness in both fornices. It was impossible to 
map out the uterus. There was a white vaginal dis- 
charge but no bleeding. 

Hemoglobin was 55 per cent; red blood cells 
2,850,000; temperature 95°F.; pulse was practically 
nil. Preoperative diagnosis was left ruptured 
ectopic pregnancy. At operation, twenty-five 
minutes after admission to the hospital, a left 
salpingectomy was performed. The peritoneal 
cavity was full of blood and the left tube was 
ruptured. Saline solution and blood were ad- 
ministered intravenously as soon as the bleeding 
vessels had been clamped. In spite of stimulation 
the patient expired as the operation was being 
completed. 

Postoperative diagnosis was left ruptured ectopic 
pregnancy. 

The pathologic report disclosed that a cross 
section of the fallopian tube showed the lumen to 
be almost entirely obliterated. Microscopic ex- 
amination of hemorrhagic tissue revealed numerous 
chorionic villi. 

Case tv. V. S. Refer to Case tv under Case 
Reports. 

Case v. V. M., a negress aged thirty, was 
admitted to the hospital on June 30, 1939. She 
appeared to be in shock. She complained of twelve 
days of amenorrhea followed by spotting. One 
week prior to admission she had experienced 
severe pain in the right lower quadrant which 
recurred on the morning of admission; at this 
time the pain extended over the entire lower 
abdomen. She perspired and experienced weakness 
and faintness. The patient also complained of a 
feeling that ‘‘something was growing” in the right 
side of her abdomen. She noticed that her hands 
were getting pale. Previously she had had anti- 
luetic treatment. 

The patient was gravida 1x, para vill. She had 
had no miscarriages. Her menses began at fourteen 
and occurred every thirty days. The last normal 
menstrual period was on April 19, 1939. 

Abdominal examination revealed marked direct 
and rebound tenderness over the entire lower 
abdomen. There was a sense of resistance and an 
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indefinite mass in the lower abdomen, especially 
on the left side. 

Pelvic examination showed no blood in the 
vagina. There was marked tenderness on motion 
of the cervix. The uterus could not be mapped 
out because of the presence of an indefinite mass 
which seemed to fill the entire pelvis, reaching 
to 5 cm. above the symphysis pubis and bulging 
into the cul-de-sac. Pressure against the latter 
elicited marked pain. 

Hemoglobin was 50 per cent; red blood cells 
2,520,000; white blood cells 13,900; band neu- 
trophils 21 per cent; segmented neutrophils 65 per 
cent; lymphocytes 12 per cent; monocytes 2 per 
cent. The Klein test was negative. Tissue expelled 
from the vagina showed decidual reaction. The pre- 
operative diagnosis was ruptured ectopic pregnancy. 

At operation right salpingectomy for ruptured 
tubal pregnancy was performed on June 30, 1939, 
under nitrous oxide and ether anesthesia. The 
blood was left in the abdomen. The patient 
received 750 cc. of normal saline solution and 
5 per cent glucose during the operation. This was 
followed by 500 cc. of blood. Two blood trans- 
fusions of 500 cc. were given. 

Postoperatively the patient developed marked 
distention and her temperature rose to 105°F. 
She died on the fifth postoperative day. Postopera- 
tive diagnosis was right ruptured tubal pregnancy. 

Postmortem examination on July 5, 1939, 
revealed dilated loops of small intestine. There 
were no signs of peritonitis. The peritoneum was 
glistening, not reddened. The peritoneal cavity 
contained old blood. The sutures were all intact 
and the abdominal wound was firm. The post- 
mortem diagnosis was paralytic ileus of unknown 
origin. 

The pathologic report stated that the tube 
measured approximately 11 cm. in length. The 
proximal third was of relatively normal width 
although apparently slightly thickened and covered 
by fibrous adhesions. The distal two-thirds was 
markedly expanded; the wall was thickened and 
extensively torn and the Iumen contained a ragged 
placental structure. The fetus measured 5.2 cm. 
crown-rump length. 

Histologically, the sections showed a thickened, 
chronically inflamed tube with placental tissue 
embedded in the mucosa in one area. Postmortem 
culture of the peritoneal fluid revealed no growth; 
smears were negative. 


CASE REPORTS 


The following case histories represent pa- 
tients who were operated upon for ectopic ges- 
tation and secondary abdominal pregnancy. 


Case1. A.A., a thirty-eight year old nullipara, 
was admitted to the hospital January 31, 1946, 
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because of vaginal bleeding. Three weeks prior to 
admission the patient had noted spots of blood 
during one day; this was at the expected time of 
menstruation. Tens days before admission the 
spotting recommenced and persisted; it was ac- 
companied by intermittent hypogastric pain 
radiating down the right thigh. 

Menses began at ten years and occurred at 
intervals of twenty-eight days, with a duration of 
three days. The seven menstrual periods preceding 
the present illness were normal, the last one occur- 
ring on December 7, 1945. Prior to this there was a 
term of four months during which the patient had 
bled twice each month. 

Physical examination revealed some tenderness 
over the suprapubic region. Pelvic examination 
revealed blood exuding from the cervical canal. 
The uterus was anteflexed, slightly enlarged, 
firm and movable. The cervix was directed down- 
ward and forward in the axis of the vagina. The 
right adnexa was tender. In the isthmus of the 
right tube, about 2 cm. from the cornu, a slight 
thickening was palpated. 

Laboratory findings revealed that the hemoglobin 
was go per cent; red blood cells 4,490,000; white 
blood cells 8,800; band neutrophils 4 per cent; 
segmented neutrophils 59 per cent; lymphocytes 
30 per cent; monocytes 6 per cent; eosinophils 
1 per cent. Urinary findings were essentially nega- 
tive. The Friedman modification of the Aschheim- 
Zondek test was negative when first done, but the 
report of a second test received after operation 
was positive. 

Preoperative diagnosis was (1) ectopic preg- 
nancy; (2) fibrosis of the uterus. 

On her fourth day in the hospital (February 3, 
1946), the patient felt faint and her pain became 
sharper. Laparotomy fifteen minutes later revealed 
fresh blood in the peritoneal cavity. The proximal 
third of the right tube was thick and a small hole 
was found on the postero-inferior aspect from which 
blood was pumping. The right tube was excised. 
Convalescence was untroubled. 

Postoperative diagnosis was right ruptured tubal 
pregnancy at the proximal end of the isthmus. 

The pathologic report was as follows: An- 
atomically, the specimen was a resected tube 
measuring 5 cm. in length. Resection was at the 
proximal portion of the isthmus of the tube. The 
diameter at the point of resection was 1 cm. A 
short distance from the resected surface the wall 
showed a ragged opening from which clotted blood 
and placental tissue protruded. The opening 
measured 0.7 cm. in diameter. Distally from the 
enlarged area the tube was of normal size and 
appearance. 

Histologically, the section through the distal 
portion showed an essentially normal tube. Sec- 
tion through the ruptured area showed placental 
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tissue attached to and infiltrating the tubal wall. 
Decidual reaction was present. 

Section through the areas on both sides of the 
rupture showed a narrow, uninvolved lumen of the 
tube and extensive hemorrhagic infiltration of the 
wall with chorionic villi in one section. 

Diagnosis was ruptured right tubal pregnancy 
at the proximal portion of the isthmus. 

Case ut. J. M., a woman aged thirty-four, 
was admitted to the hospital January 19, 1946, 
because of severe abdominal pain and vomiting. 
This occurred during coitus. She was gravida v1, 
para 1. Menses began at twelve years and occurred 
every twenty-eight days, with one day duration. 
The flow was scanty. The last normal menstruation 
began November 15, 1945. The patient had had 
spotting for three and one-half weeks and hypo- 
gastric pain for six days. The spotting had begun 
on December 24th, nine days after a missed 
menstrual period. Incidental complaints were 
dysuria, urinary frequency and hematuria. Physical 
examination revealed the abdomen to be tender 
and markedly distended. 

On vaginal examination the cervix was found 
to be painful on motion. The left fornix was some- 
what rigid; no masses were palpable. Re-examina- 
tion five days later revealed the presence of an 
elastic mass in front and to the left of the uterus. 
The fundus could not be outlined. The Aschheim- 
Zondek test was positive. 

Laboratory findings were: Hemoglobin 68 per 
cent; red blood cells 3,740,000; white blood cells 
12,600; band neutrophils 26 per cent; segmented 
neutrophils 64 per cent; lymphocytes 8 per cent; 
monocytes 2 per cent. Sedimentation rate 4 mm. 
Temperature 99.2°F.; pulse 78. Smears were nega- 
tive for gonococci and the serology tests were 
negative. Preoperative diagnosis was ectopic 
pregnancy. At operation a left salpingectomy was 
performed. 

Pathologic Report. (Figs. 2 to 8.) 

In this case the rupture occurred on the day of 
operation. Report of the Aschheim-Zondek test 
received after the operation was positive. The 
menstrual age of the fetus was ten weeks. 

CasE 11. E. C., a woman aged twenty-eight, 
was admitted to the hospital December 5, 1945, 
because of faintness and severe abdominal pain, 
which was most marked in the right lower quad- 
rant. She was gravida 11, para 1. The patient 
reported a history of cesarean section ten years 
previously and an induced abortion five years 
prior to admission. She stated also that she had 
had a “pelvic inflammation and right tube infec- 
tion” four years previously. On November 2, 
1945, she had been admitted to another hospital 
with a complaint of abdominal pain and vaginal 
bleeding of three days’ duration. At that time she 
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was informed that she had a fibroid uterus and 
was pregnant. 

Menses began at thirteen years and occurred 
every twenty-eight to thirty days, with a duration 
of five to six days. The flow was profuse. Occa- 
sional irregularity included two periods of amenor- 
rhea of six weeks’ duration during the decade 
immediately preceding admission. The last normal 
menstrual period occurred on September 22, 1945. 
Immediately after this menstrual period she had 
four weeks of vaginal bleeding and two weeks of 
pink, vaginal discharge. 

Physical examination revealed the patient to be 
weak and pale. The abdomen was distended and 
tender, especially in the hypogastrium. There 
was shifting dullness in the flanks. On vaginal 
examination the cervix was found to be tender on 
motion. The uterus was the size of an eight weeks’ 
gestation and very tender on motion. The adnexae 
and posterior fornix were very tender but no mass 
was palpated. 

Laboratory findings were: Hemoglobin 39 per 
cent; red blood cells 2,140,000; white blood cells 
13,800; band neutrophils 20 per cent; segmented 
neutrophils 61 per cent; lymphocytes 15 per cent; 
monocytes 4 per cent. Sedimentation rate was not 
recorded. Serology tests were negative. 

Preoperative diagnosis was ruptured ectopic 
pregnancy. 

Laparotomy was performed December 5, 1945. 
The peritoneum contained about 1 L. of blood. 
The uterus was about the size of an eight weeks’ 
pregnancy and contained several small fibroids. 
In the right horn there was a protuberance about 
3 cm. in diameter which had a ragged tear. The 
latter was bleeding profusely. In the abdominal 
cavity near the rupture lay a 2.5 cm. fetus and 
placental tissue. Because of the proximity of 
fibroids to the point of rupture, excision of the 
right cornu was impossible. Consequently, subtotal 
hysterectomy and partial right salpingectomy 
were performed. (Figs. 9 to 13.) The fetus had a 
menstrual age of seventy-four days. 

Postoperative diagnosis was ruptured right 
interstitial pregnancy and fibromyomas of the 
uterus. 

The pathologic report was as follows: There 
was a uterus with ruptured interstitial pregnancy 
on the right side and fibromyomas. Microscopic 
examination of a section from the cornu showed a 
crater-like depression in the myometrium with 
chorionic villi burrowing into it. There was no 
endometrium and no decidual reaction. Tubal 
mucosa was noticed near this area. 

Case iv. V. S. The patient, thirty years old, 
gravida 11, para 1, was admitted to the hospital 
December 5, 1945, with a complaint of continuous 
low abdominal pain of three weeks’ duration. She 
also had occasional vaginal bleeding. The bleeding 
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Fic. 23. Case vu, P. F. Abdominal pregnancy; roentgenogram shows presence of fetus; 
it was impossible to be certain whether this represented an abdominal or an intra-uterine 
pregnancy. In the right iliac fossa there is a vague outline which can be seen (slightly 
retouched) crossing the vertebral column. Toward the left this outline disappears. It 
subsequently proved to be the outline of the fetal sac. The fetal head is small for a post- 
mature baby; the cranial bones overlap. These signs indicate fetal death. 


stopped after eight days but the abdominal pain 
continued until admission to the hospital. The night 
prior to admission the patient experienced severe 
epigastric pain, vomiting and fainting which con- 
tinued to the time of admission. Vomitus con- 
tained blood. There was an icteric tinge of sclera 
and cervix. Tenderness and rigidity were present 
over the entire abdomen, maximal in the left lower 
quadrant. The patient had had one full-term preg- 
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nancy in 1932. In the intervening years there were 
no abortions and she did not use contraceptives. 
Menses began at twelve years and occurred 
regularly every twenty-eight days, with three 
days’ duration. The flow was moderate and not 
painful. The last normal menstrual period occurred 
August 21, 1945. Ten days later she noted a few 
stains. 

Pelvic examination revealed a long, thin and 
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Fic. 24. Case vu, P. F. Schematic drawing of abdominal pregnancy, 


anterior view. Uterus is pushed to the right. The sac covers half of 
anterior surface and left side of uterus. The dorsum of the fetus is 
posterior to the rotated uterus. The stretched left round ligament 
and left fallopian tube pass over top of sac; membranes are not 
ruptured. The placenta is attached to the left lateroposterior wall of 
pelvis. The cervix is pushed up above left pubis, the vagina stretched 
out. The cervical os could not be reached with a sound because of the 


upward displacement of the uterus. 


softened cervix. An indefinite hard mass filled the 
whole of the tender parametrium. Re-examination 
after an interval of three days revealed the presence 
of a firm mass 2 cm. in diameter on the left side 
of the uterus. From the cervix an elastic mass 
extended upward to the umbilicus. 

Laboratory findings were: Hemoglobin 50 per 
cent; red blood cells 3,020,000; white blood cells 
12,000; band neutrophils 11 per cent; segmented 
neutrophils 74 per cent; lymphocytes 12 per cent; 
monocytes 2 per cent; basophile 1 per cent. Sedi- 
mentation rate 16 mm. Temperature 98.6°F.; 
pulse 98; blood pressure 124/72. Serology tests 
negative. Aschheim-Zondek test positive. Urine 
showed granular casts and pus cells in clumps. 

Preoperative diagnosis was abdominal pregnancy. 

Laparotomy was performed on December 8, 
1945. The abdominal cavity contained a large 
quantity of old blood. There were organized clots 
in the iliac fossae and hypochondrium. The slightly 
enlarged uterus was pushed to the right and covered 
by a mass which extended anteriorly, posteriorly 


and to the left. This mass ruptured spontaneously 
during operation. It proved to be an abdominal 
pregnancy roofed over by the left tube and ovary. 
(Fig. 15.) The patient received intravenous saline 
and glucose followed by 500 cc. of blood. 

Pathologically, the specimen consisted of a 
fetal sac, the wall of which was formed to a great 
extent by a fallopian tube. Ovarian tissue was also 
recognized in the wall of the sac. The fetus was 
9 cm. long; it showed movements. Its menstrual 
age was 110 days. Roentgenogram of the fetus 
showed ossification centers in diaphyses of all 
the long bones of the hands and feet. Nails were 
observed. (Fig. 16.) It was believed that the 
pregnancy had commenced in the tube and had 
subsequently ruptured (probably about the middle 
of November, three weeks prior to admission) 
into the abdominal cavity and continued as an 
abdominal pregnancy. 

Subsequently, on the second postoperative day, 
the patient became somewhat distended but the 
abdomen was soft and her condition good. On the 
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third postoperative day she began to vomit. The 
following day she became markedly icteric and 
developed diarrhea. In spite of all measures the 
patient became progressively worse and died on 
December 17, 1945, nine days following operation. 
The cause of death was hepatorenal syndrome. 

Autopsy showed old blood clots in the hypo- 
chondrium and iliac fossae, fatty degeneration of 
the liver, tubular degeneration of the kidneys, 
paralytic ileus, pulmonary edema and acute 
passive congestion of the spleen. 

Case v. O. G., a woman aged twenty-one, 
was admitted to the hospital December 9, 1946, 
because. of prolonged menstrual periods. She was 
gravida 11, para 1. Menses began at fourteen years 
and occurred every twenty-eight days, with five 
days’ duration. Periods were usually on time and 
normal. The last normal menstrual period began 
October 15, 1946. On November 9, 1946, three 
days before time, she began to menstruate. Bleed- 
ing continued for seven days (until November 
15th). Six days later (November 21st) the patient 
had a sudden attack of pain in the left lower 
quadrant. She was treated at another hospital 
for ‘‘inflamed tubes.”” On November 29, 1946, 
the patient started to bleed again. At no time did 
she complain of dizziness or fainting. She signed 
herself out of that hospital. On December 9g, 1946, 
when admitted to the hospital, abdominal ex- 
amination revealed a mass on the right side arising 
from the pelvis and extending to 7 cm. below the 
umbilicus. On the left side this mass extended to 
5 cm. below the umbilicus. Vaginal examination 
revealed a normal-sized uterus which was pushed 
forward toward the symphysis by a cystic mass 
which was behind and to the left of the uterus. 

Laboratory findings were: Hemoglobin 70 per 
cent; red blood cells 4,650,000; white blood cells 
5,900; band neutrophils 6 per cent; segmented 
neutrophils 56 per cent; lymphocytes 38 per cent. 
Sedimentation rate 5 mm. Serology tests negative. 
Temperature 98.6°r.; pulse 84; respirations 20; 
blood pressure 110/80. Preoperative diagnosis 
was left ovarian cyst. 

Laparotomy was performed on December 12, 
1946. The left tube was removed because of hemato- 
salpinx. Both ovaries were normal. Postoperative 
diagnosis was left hematosalpinx. 

Upon pathologic examination the sections 
showed considerable chronic inflammatory reaction 
and thickening of the tubal wall. There was blood 
in the lumen even where the latter was not dilated. 
Sections of the wall from the dilated portion 
showed chronic inflammation and fibrosis. The 
mucosa was replaced by granulation tissue with 
adherent blood clot. In the blood clot from the 
lumen there were typical chorionic villi most of 
which were degenerated or necrotic. (Figs. 17 


and 18.) 
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Fic. 25. Case vu, P. F. Schematic drawing of ab- 
dominal pregnancy, sagittal section. The reader is 
looking toward right side after removal of left half of 
the pelvic skeleton; note left edge of uterus. Bladder 
is compressed; the placenta was adherent to the re- 
moved left part of sacrum and pelvic wall. The right 
side of the face of fetus is in contact with placenta; 
membranes are not ruptured. 


Pathologic diagnosis was tubal pregnancy 
associated with hematosalpinx and marked chronic 
salpingitis. 

Casevi. V.M., a primigravida aged twenty-six 
was admitted to the hospital on February 16, 1944, 
complaining of peri-umbilical pain and spotting. 
She reported that she was pregnant four and one- 
half to five months. Menses began at thirteen years 
and occurred every twenty-eight days, with five 
to seven days’ duration. The flow was moderate, 
but there was much pain. The last menstrual 
period occurred on October 19, 1943, (four months 
before admission to the hospital), at which time 
the patient began to have peri-umbilical pain and 
vaginal spotting, but no vomiting or nausea. 

Physical examination revealed the abdomen to 
be tender throughout, especially in the lower 
quadrants. The fundus was palpable at the level 
of the umbilicus. A mass about 6 cm. was detected 
half-way between the umbilicus and the sym- 
physis. The introitus was nulliparous. On vaginal 
examination the cervix was in the axis of the 
vagina. A soft mass was found in the right fornix 
and cul-de-sac. On further examination it seemed 
that this mass was continuous with the abdominal 
mass which appeared to be the pregnant uterus 
while the firm mass palpated abdominally might 
be the fundus. Hence there was a possibility of 
abdominal pregnancy or an intraligamentous cyst 
on the right side. The mass in the cul-de-sac could 
not be assumed to be the remains of a pelvic 
exudate since there was no history of an old 
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Fic. 26. Case vir, P. F. Abdominal pregnancy; roentgenogram of dead fetus. Last 
normal menstruation of mother July 15, 1944. Patient ceased to feel life April 30, 1945, 
at menstrual age of 289 days. Menstrual age of fetus at operation, May 15, 1945, was 
304 days. Note ossification centers at distal epiphyses at femora; these ordinarily appear 
at term. Fetus evidently died nine days postmaturity. See overlapping of cranial bones 
(note insert especially) indicating death of fetus. 


inflammatory process and it was highly improbable 
that conception could occur in the presence of an 
exudate of this size. 

Roentgenogram showed that the fetus lay trans- 
versely, the head pointing to the left, the vertebral 
column downward and the ribs upward. The 


frontal region of the skull showed a protuberance. 
(Fig. 19.) 

Laboratory findings were: Hemoglobin 75 per 
cent; red blood cells 3,880,000; white blood cells 
5,800; band neutrophils 8 per cent; segmented 
neutrophils 57 per cent; eosinophils 2 per cent; 
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Fic. 27. Case vit, A. L. Roentgenogram of abdomen; fetal head shown in right upper 
abdomen (reader’s left). Note that the head is slightly retouched in its lower part and 
outlined with arrows in its upper part. 
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Fic. 28. Case vi, A. L. Abdominal pregnancy; the abdomen has been opened. The omentum has been separated 
from the lower pole of the sac and drawn upward. The sac, which contains the fetus, has not yet been opened. 
Fic. 29. Case vi, A. L. Abdominal pregnancy; patient in Trendelenburg position. The lower righthand portion 
of the field is occupied by the sac, into which the distal third of the right fallopian tube and its fimbriated end are 
incorporated. The right ovary is hidden beneath the sac. 
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Fic. 30. Case vi, A. L. Abdominal pregnancy; 
internal genital organs after removal of sac which 
contained fetus; patient in Trendelenburg position. 
Note uterus, round ligaments, stump of right fal- 
lopian tube, right ovary, left fallopian tube, left 
ovary and sigmoid. 
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Fic. 31. Case vit, A. L. Abdominal pregnancy; 
photograph of fetal surface of sac. Note clamp on 
stump of distal portion of right fallopian tube. 


The mass and the appendix were removed. Post- 
operative diagnosis was abdominal pregnancy. 
Pathologically, the mass proved to contain a 
male fetus having a crown-rump length of 14.5 cm. 
The conformation of the head was abnormal, 
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Fic. 32. Case vii, A. L. Schematic drawing of abdominal pregnancy; fetal surface of sac seen through rent. Stump 
of distal portion of right fallopian tube as seen from the fetal surface. 
Fic. 33. Case vit, A. L. Schematic drawing of abdominal pregnancy; maternal surface of sac. Distal one-third and 
fimbriated end of right fallopian tube forming part of sac; the remains of omentum adherent to lower pole of sac; 


placenta seen through rent in sac; umbilical cord. 


lymphocytes 27 per cent; monocytes 6 per cent 
Sedimentation rate 15 mm. Serology tests were 
negative. Temperature 98.8°r.; pulse 80; blood 
pressure 110/65. Preoperative diagnosis was 
abdominal pregnancy. 

Laparotomy revealed the uterus to be the size 
of a three or four months’ gestation; many fibroids 
were present. The isthmus of the right tube led 
to a large reniform hemorrhagic cystic mass which 
hugged the right side of the uterus and extended 
into the cul-de-sac over to the left side of the pelvis; 
it was adherent to the appendix and meso-appendix. 


there being a protrusion in the frontal region 
which was detectable through the surrounding 
tissues of the excised surgical specimen. (Figs. 
20 and 21.) The fetal sac contained both ovarian 
and tubal tissue. 

Roentgenogram of the fetus revealed ossification 
centers in the arches of the eleven uppermost 
vertebrae and in the phalanges of the hands. No 
ossification center was seen in the horizontal ramus 
of the pubis. Hence the age of the fetus was taken 
to be less than twenty weeks. (Fig. 22.) The 
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menstrual age of the fetus was 133 days, or nine- 
teen weeks. 

Case vi. P. F., aged twenty-eight, was 
admitted to the hospital on May 2, 1945, com- 
plaining of cessation of fetal movements and a 
mild abdominal pain of two days’ duration. She 
was gravida para Il. 

Menses began at thirteen years and occurred 
every twenty-eight days, with three days’ duration. 
The character was normal. The last menstrual 
period began July 15, 1944. In both her previous 
pregnancies the patient had had toxemia and in 
each instance was delivered of a fuli-term baby 
which survived only a few minutes. She had had 


Pregnancy 


Fic. 34. Case viii, A. L. Abdominal pregnancy; photo- 
graph of fetus; weight 1 pound, 13 ounces; crown- 
heel length 32 cm.; menstrual age twenty weeks. 


occasional treatments for syphilis during the last 
five years. 

Physical examination revealed that the fetal 
heart was inaudible. What seemed to be the fundus 
was palpable 2 fingerbreadths above the umbilicus. 
On rectal examination the vertex was found at 
station plus 1. The cervix could not be found. 
Roentgen examination showed that the fetal head 
was small and that the bones of the skull were 
beginning to override. The vertebral column had 
collapsed. It was inferred that the fetus was dead. 
By vaginal examination it was found that the 
head lay far in the posterior cul-de-sac and reached 
approximately to the sacrococcygeal articulation. 


Fic. 35. Case vit, A. L. Abdominal pregnancy. Date of last normal menstruation not certain from history (June 
16 or July 16, 1945); operation November 8, 1945. A, (a) horizontal rami of pubis appear not before 20th week. 
B, (a) ossification center of odontoid process of axis 20th week; (b) arches of vertebrae 20th week; (c) incisors of 
deciduous teeth. c, (a) Ossification of middle phalanx of second toe 20th week; (b) os calcis absent; fetus less than 
twenty-two weeks. According to ossification centers the menstrual age of fetus is 145 days; hence correct date of last 


normal menstruation must have been June 16, 1945. 
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Fic. 36. Case 1x, B. J. Abdominal pregnancy; cystogram after injection of 40 cc. of 
12.5 per cent of aqueous solution of sodium iodide. Distance between fetal head and 
shadow of bladder was about 8 cm. This distance is too great for placenta previa. The 
probability of abdominal pregnancy was increased by this finding. 


Fic. 37. Case 1x, B. J. Abdominal pregnancy; photo- 
graph of extirpated fibromyomatous uterus and sac; 
the placenta was implanted in the ovary. 


(Fig. 23.) The cervix was directed upward and to 
the right. The os could not be reached since it 
was above the upper margin of the pubis and could 
not be pulled down with a volsellum. (Figs. 24 
and 25.) Consequently, roentgen-opaque media 
could not be introduced into the uterus. The 
preliminary impressions were: (1) Extra-uterine 
pregnancy; (2) sacculation of retroflexed uterus; 
(3) malformation (double uterus). 

Laboratory findings were: Hemoglobin 65 per 
cent; red blood cells 3,320,000; white blood cells 
10,400; band neutrophils 21 per cent; segmented 
neutrophils 59 per cent; eosinophils 2 per cent; 
lymphocytes 16 per cent; monocytes 2 per cent. 
Serology test positive. 

Laparotomy on May 15 ,1945, revealed the pres- 


American Journal of Surgery 


{ 
4 
wy 
Weg 
iZ 
‘ — 
‘, 
‘ 
tes 
¥ 
be 


Jarcho—Ectopic Pregnancy 


Fic. 38. Case 1x, B. J. Abdominal pregnancy; schematic drawing of extirpated 
fibromyomatous uterus and fetal sac. Placenta is implanted in the ovary; 
shaded lines indicate distorted uterine cavity. 


40 


39 
Fic. 39. Case 1x, B. J. Abdominal pregnancy; photograph of living female baby. Observe pressure deformities of 
upper and lower extremities; note shriveled skin. 
Fic. 40. Case 1x, B. J. Abdominal pregnancy; same as Figure 39; posterior view. Note marked shriveling of soft 
tissues. 


ence of a full-term extra-uterine fetus. The uterus 
was pushed to the right by a sac which covered 
half of the anterior surface as well as the left side 
of the organ. The left round ligament and left 
fallopian tube were stretched over the top of the 
sac. The placenta adhered to the left posterolateral 
wall of the pelvis. Hysterectomy and left salpingo- 
oophorectomy were performed. The fetus was 
macerated and weighed 6 pounds. The head to heel 
measurement was 44 cm. Roentgen examination 
revealed ossification centers at the distal epiphyses 
of both femora. The fetus therefore was alive at 
term. The mother no longer felt fetal movements 
when the menstrual age of the fetus was 290 days. 
At the time of operation the menstrual age was 
305 days. Thus, the fetus had been dead at least 
fifteen days. (Fig. 26.) Postoperative diagnosis was 
abdominal pregnancy. 

The maternal convalescence was complicated 
by thrombophlebitis of the left lower extremity. 
Recovery was complete by the time of discharge 
on June I1, 1945. 

Case vii. A. L., a woman aged thirty-four, 
gravida IlI, para 11, was admitted to the hospital 
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on November 7, 1945, because of severe abdominal 
pain. 

Menses began at twelve years and occurred 
every twenty-seven to thirty days, with three 
days’ duration. The flow was profuse and there 
was much pain. The patient did not remember the 
exact date of her last menstruation but thought 
it was either June 16, 1945, or July 16, 1945, about 
twenty weeks before admission. Staining occurred 
thereafter on the date of each expected menstrua- 
tion. Five days before admission the patient 
experienced sharp pain in the right upper abdomi- 
nal quadrant and peri-umbilical region. The 
patient noticed a ‘‘rising” in her abdomen with 
each seizure of pain. On the day preceding ad- 
mission bowel movements ceased and no flatus 
was passed. The abdomen became distended. 
Appendectomy had been performed seven years 
previously. Eructation and: pyrosis had occurred 
for several years. 

Physical examination revealed the patient to be 
acutely ill and in severe pain. The abdomen was 
much distended, especially in the lower quadrants 
and flanks. Rigidity was present in a marked 
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Fic. 41. A and B, Case ix, B. J. Abdominal pregnancy; roentgenogram of various parts of the baby’s skeleton. 
Note ossification centers of distal epiphysis of femur, indicating that baby is at term. There is beginning of 
ossification center of the proximal epiphysis of tibia, which appears toward end of goth or beginning of 41st 
week. Two ossification centers of os cuboideum are shown; these appear at about the same time. Ossification of 


rudimentary upper molars is visible. 


degree. The cervix was softened. The uterus was 
soft and was outlined with difficulty; it appeared 
to reach the level of the umbilicus. In the right 
upper quadrant a very tender globular mass as 
big as a fist was discerned vaguely; it seemed to be 
connected with the uterus. Neither fetal heart 
sounds nor peristaltic sounds could be detected. 
It was thought that the patient had intestinal 
obstruction caused by torsion of a pedunculated 
fibroid or an ovarian cyst or adnexal mass. Extra- 
uterine pregnancy could not be excluded. A 
roentgenogram of the abdomen revealed the 
presence of fluid levels in the small intestines and a 
fetal head in the right upper quadrant. (Fig. 27.) 

Laboratory findings were: Hemoglobin 59 per 
cent; red blood cells 2,880,000; white blood cells 
10,800; band neutrophils 10 per cent; segmented 
neutrophils 70 per cent; lymphocytes 19 per cent; 
monocytes 1 per cent. Sedimentation rate 28 mm. 
Serology test positive. Temperature 99.2°F.; pulse 
80; blood pressure 130/75. 

Laparotomy on November 8, 1945, revealed the 
presence of distended loops of bowel and a cystic 
mass which proved to contain a living male fetus. 
The cystic mass was adherent to the omentum and 
to the distal third of the right fallopian tube. 
(Fig. 28.) The fimbriated end of the tube was 


free but overlay the mass. (Fig. 29.) The right 
ovary was normal. The uterus was approximately 
the size of two months’ gestation. The cystic mass 
and the distal third of the right tube were excised. 
The proximal two-thirds of the right tube, right 
ovary, the uterus and the left adnexa were left 
in place. (Figs. 30 to 33.) Soon after the operation 
the patient expelled flatus. She made a good 
recovery and was discharged as cured on the four- 
teenth postoperative day. The fetus weighed 
I pound, 13 ounces and had a crown-heel length 
of 32 cm. (Fig. 34.) From the ossification centers 
the fetus was judged to be about twenty weeks. 
(Fig. 35.) The patient’s last menstruation, there- 
fore, was June 16, 1945, and not July 16, 1945. 

Postoperative diagnosis was abdominal preg- 
nancy and intestinal obstruction. 

Case 1x. B. J., a housewife, aged thirty-two, 
gravida 11, para 0, was admitted to the hospital 
February 18, 1943, for induction of labor because 
of hypertension. 

Menses began at twelve years and occurred 
regularly every twenty-eight days, with three 
days’ duration. The flow was moderate and without 
pain until ‘‘three or four” years ago when she 
began to have pain the first few hours. With the 
onset of this pain the periods began to ‘‘stop and 
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Fic. 42. Case 1x, baby C. J., age thirteen months; child well developed men- 
tally and has expressive eyes. The plaster casts are for the correction of 


bilateral pes valgus. 


start.” The last normal menstrual period occurred 
on May 17, 1942, the expected date of delivery 
being February 24, 1943. 

Six days before term the patient was sent to the 
hospital. The vertex was presenting, with the head 
floating and the fetal heart tones audible in the 
right lower quadrant. The cervix was small, 
flattened and far posteriorly. A soft pulsating mass 
was found in the right lower quadrant and led to 
the suspicion of placenta previa or cystic ovary. 
Soft tissue x-ray studies were considered unsatis- 
factory; no soft parts could be determined and 
the uterine outlines were absent. The bladder was 
injected with 40 cc. of 12.5 per cent of aqueous 
solution of sodium iodide and a cystogram was 
made. The distance between the fetal head and 
the shadow of the bladder was about 8 cm. This 
was too great for placenta previa and abdominal 
pregnancy was a greater possibility. (Fig. 36.) 
Laparotomy was therefore elected. 

Laboratory findings were: Hemoglobin 66 per 
cent; red blood cells 3,430,000; white blood cells 
4,400. Urinary findings were essentially negative. 
Blood pressure (on absolute bedrest) ran as high 
as 180/100; lowest reading, 150/100. 

The patient was operated upon February 27, 
1943. When the abdomen was opened, a smooth, 
dark mass was found in the right lower quadrant. 
Above and to the right was the adherent omentum 
which overlay the shiny membranes enveloping 
the fetus. Above and to the left and occupying 
most of the sacral area was the uterus enlarged 
by fibroids to the size of a four and one-half months’ 
pregnancy. The omentum was dissected away from 
the sac. The membranes were then ruptured and a 
living female child extracted. The placenta not 
only occupied the right adnexal area and the right 
wall of the pelvis but also seemed to have burrowed 
into the broad ligament; it could not be removed 
at this stage. Since the uterus was studded with 
numerous fibroids, it was decided to perform a 
high amputation from the left toward the right. 
The placenta was then peeled off the right wall of 
the pelvis. (Figs. 37 and 38.) Microscopic study 
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Fic. 43. Case 1x, baby C. J., age fifteen months. 


showed that the wall of the sac contained ovarian 
and tubal tissue. 

The baby had bilateral calcaneus valgus and 
congenital dislocation of the hips as well as 
shriveled skin. (Figs. 39 and 40.) Ossification 
centers of the distal epiphyses of the femora were 
observed on a roentgenogram, indicating that the 
baby was at term. (Fig. 41.) Ossification centers 
of the proximal epiphyses of the tibiae were ob- 
served. Normally these appear at the end of the 
fortieth week or beginning of the forty-first week. 
There were two ossification centers in the os 
cuboideum and in the rudimentary upper molars. 

At thirteen and fifteen months of age the child 
showed normal intellectual development. The skin 
had assumed a normal texture and the congenital 
deformities of the lower extremities were respond- 
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Fic. 44. Case x, baby C. J., age three years, three 
months. This child had congenital dislocation of right 
hip, with inadequate development of acetabulum. 
Open reduction was performed at age of eighteen 
months. Bilateral pes valgus was corrected previously. 


ing to the care of the orthopedic staff (Dr. Joseph 
G. Wishner and Dr. Leo L. Roth). (Figs. 42 and 
43.) At the age of three years and three months 
the child was well developed mentally and physi- 
cally. (Fig. 44.) Her intellectual and physical 
development has continued normally to date. 


SUMMARY 


This study is based on a comprehensive 
review of the literature and on data obtained 
from 173 patients with histologically verified 
ectopic gestation treated surgically in the 
Sydenham Hospital during the fourteen-year 
period of 1934 to 1947. 

The varieties of ectopic gestation listed in 
the order of their frequency were as follows: 
isthmial, ampullary, in the entire tube, at the 
fimbriated extremity, interstitial, cornual, tubo- 
ovarian, secondary abdominal and in a rudi- 
mentary horn. 

Historical milestones are discussed in their 
chronologic order. Comparative anatomy is 
discussed briefly. Discussion of the following 
topics is based on data obtained from this 
series and on the experience of other writers 


as recorded in the literature: incidence, 
etiology, symptoms and physical findings, 
diagnostic aids, differential diagnosis, path- 
ologic anatomy, recurrent ectopic gestation, 
treatment, concomitant surgery, morbidity 
and mortality. 

Five fatal cases are discussed in detail. 
Detailed reports of nine cases are presented 
and illustrated. In the illustrations an attempt 
was made whenever possible to determine the 
age of the fetus from the ossification centers. 
This method is often very helpful, especially 
in the numerous instances in which the preg- 
nant woman cannot remember the exact time 
of her last normal menstruation. The illustra- 
tions also show the changes in the fetal skeleton 
which signify fetal death. 


CONCLUSIONS 


The earliest reference to ectopic gestation 
appears in the Talmud. True ectopic gestation 
is much less frequently encountered in animals 
than in humans. In this series ectopic gestation 
occurred in one of every sixty-nine obstetric 
admissions; in one of every forty-four gyne- 
cologic admissions and in one of every 113 
combined obstetric and gynecologic admissions. 

Fifty-eight patients (34 per cent) ranged in 
age from twenty-six to thirty years. One 
hundred sixty-four cases (95 per cent) occurred 
in the third and fourth decades of life. Sixty- 
five patients (37.6 per cent) were nulliparae; 
108 (62.4 per cent) had been pregnant from 
one to eight times. Fifty-five women (31.8 
per cent) gave a definite history of previous 
abortion. 

Salpingitis was a cardinal etiologic factor 
in this series. Of the 129 patients studied 
histologically sixty-eight (52.7 per cent) showed 
positive evidence of salpingitis. Thirty-six 
patients (20.8 per cent) experienced relative 
sterility ranging from three to seventeen years. 
Thirty-four patients (19.6 per cent) had had 
previous abdominal or pelvic operations. 

The symptom-complex in typical ectopic 
gestation makes immediate diagnosis possible; 
the atypical case may require employment of 
diagnostic aids. 

Amenorrhea was experienced by 126 pa- 
tients (73 per cent); abdominal pain was 
present in 153 cases (88.4 per cent); vaginal 
staining or bleeding was reported by 126 
patients (73 per cent); nausea and vomiting 
occurred in fifty-six cases (32 per cent); faint- 


American Journal of Surgery 


450 
4 
= 


Jarcho—Ectopic Pregnancy 


ness and weakness were reported by eighty-one 
patients (47 per cent); shock was present in 
sixteen cases (9.2 per cent); definite urinary 
disturbances were reported by eleven patients 
(6.3 per cent); abdominal tenderness and 
rigidity were observed in eighty-three cases 
(48 per cent); an abdominal mass was palpated 
in thirteen patients (7. 5 per cent); Cullen’s 
sign was not observed in this series; a fluid 
wave was elicited in four patients; marked 
tenderness of the cervix on motion was noted 
in fifty-one patients (29.5 per cent); the uterus 
could be mapped out in only thirty-six patients, 
severe pain or extreme obesity precluded 
satisfactory palpation in the other cases; pelvic 
masses were palpable in eighty-nine patients 
(51.4 per cent); seventeen patients passed 
decidual casts. 

Temperatures were high in cases of pelvic 
infection and subnormal in cases of abdominal 
hemorrhage. The highest temperature was 
101.6°F.; the lowest, 95°F. The highest pulse 
rate was 140; the lowest, 68. The highest blood 
pressure reading was 220/170; the lowest, 
40/0. 

In cases of intact ectopic gestation or slow 
leakage the leukocyte count ranged from 5,000 
to 10,000; in cases of recent but not massive 
hemorrhage the count was about 15,000; when 
hemorrhage was recent and massive, the count 
ranged from 15,000 to 30,000. The highest red 
blood count was 6,500,000; the lowest, 1,170,- 
ooo. The sedimentation rate in this series 
ranged from 5 mm. to 30 mm. The Aschheim- 
Zondek test or its modifications may be of 
value in atypical cases of questionable pre- 
operative diagnosis. In this series the Friedman 
modification of the Aschheim-Zondek test 
was done in fifty-three cases (39.6 per cent). 
In forty-three patients (24.9 per cent) the 
test was positive; in eight (4.6 per cent) it 
was negative and in two cases (1.1 per cent) 
the rabbit died. 

Puncture and aspiration of Douglas’ pouch 
is a relatively simple procedure for deter- 
mining intraperitoneal bleeding. Posterior col- 
potomy is only of occasional diagnostic 
assistance; uterine curettement has limited 
value in this condition. Peritoneoscopy can 
be of diagnostic value in the hands of physi- 
cians who possess special experience with its 
use. Hysterosalpingography is helpful in diag- 
nosing ectopic gestation, but care should be 
exercised lest a normal intra-uterine pregnancy 
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be disturbed. In this series of 173 patients, 
159 (91.9 per cent) were correctly diagnosed 
preoperatively. Appendicitis, twisted ovarian 
cyst and incomplete intra-uterine abortion 
were the leading causes of preoperative diag- 
nostic error in this series. 

The nidation site of the ovum was indicated 
in 159 of the 173 cases (91.9 per cent). Fifty- 
seven ova (35.8 per cent) embedded in the 
isthmus of the tube; fifty-one (32.08 per cent) 
in its ampulla. The tubal pregnancy occurred 
on the right side in ninety cases (52 per cent), 
on the left side in seventy-three cases (42.2 per 
cent) and was bilateral in one case (0.6 per 
cent). In nine cases (5.2 per cent) secondary 
implantation occurred in the abdominal cavity. 
Many cases of hematosalpinx are undiagnosed 
ectopic pregnancies. Primary abdominal gesta- 
tion is likely to occur more often in cases of 
endometriosis. Twin ectopic pregnancies are 
infrequent. 

Included in this series is a case of litho- 
pedion associated with a normal intra-uterine 
pregnancy and ruptured extra-uterine gestation. 

There were three recurrent ectopic preg- 
nancies in this series (1.7 per cent). Prompt 
surgical interference should follow the diagnosis 
of early ectopic gestation. In this series cyclo- 
propane anesthesia was used with marked 
success. 

Whole blood, plasma and solutions of salt 
and glucose are indispensable concomitants in 
the treatment of ectopic gestation. One 
hundred twenty-seven patients (73.4 per cent) 
received either transfusion or intravenous 
infusion during or after the operation. Before 
the abdomen is opened, a needle should be 
introduced into the vein to keep it patent, but 
active infusion should be deferred until the 
abdomen is opened and the bleeding vessels 
are clamped. The larger blood clots should be 
removed; free blood in the abdominal cavity 
may be left in situ. The tube in toto, including 
its interstitial portion, should be excised. 
However, if the woman is childless and the 
other tube has been removed, as much as 
possible of the proximal portion should be 
saved. The author prefers the abdominal route 
to vaginal section. The treatment for inter- 
stitial pregnancy is cornual resection, but 
supravaginal hysterectomy is at times a wiser 
procedure. 

Pelvic hematocele should be treated sur- 
gically—by laparotomy if blood is present, 
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by colpotomy if pus is found. Early abdominal 
pregnancy should be terminated by prompt 
laparotomy. The treatment of advanced ab- 
dominal pregnancy presents major problems 
in the management of sac, adhesions, placenta 
and in control of hemorrhage. The incision 
should be closed without drainage. 

The treatment for ovarian pregnancy is 
ovariotomy. Whenever possible, operation 
should be limited to the minimum procedure 
essential for treatment of the ectopic gestation. 

In this series concomitant surgical procedures 
were performed on thirty-five patients (20.2 
per cent). In four of these patients the post- 
operative course was stormy. Seventeen pa- 
tients (9.8 per cent) of the entire series had 
postoperative complications. In this series 
there were five deaths, a mortality rate of 
2.9 per cent. There was one death (11.1 per 
cent) in the nine patients with secondary 
abdominal pregnancy in this series. 
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ARTERIAL VARICES 
A SYNDROME 


Geratp H. Pratt, M.D. 
New York, New York 


HE purpose of this paper is to call to 

the attention of surgeons a group of 

patients who have arteriovenous an- 
astomosis but who are diagnosed and 
treated erroneously for varicose veins. Due 
to inaccurate diagnosis the treatment is 
inadequate and often delayed; these pa- 
tients have not been previously classified 
together. 

These patients have arteriovenous con- 
nections of a congenital type, the junctions 
being closed for many years and suddenly 
opening with rapid enlargement of the 
veins which appears not unlike an acute 
varicose vein condition. This is not the 
simple aneurysmal varix in which one small 
branch of the arterial system dilates the 
saphenous tree but it is a congenital an- 
astomosis of multiple small arteries with 
the saphenous system. Through years of 
experience operating on these patients in 
the Vascular Clinic we had become aware 
that in those patients referred for ad- 
vanced varicose vein disease a high per- 
centage had more vascular disorders than 
those with incompetent venous valves 
associated with ordinary varicose veins. 
The patients who had a prompt recurrence 
after the classical varicose vein opera- 
tion were examples. The rapidity with 
which the recurrence followed these op- 
erations made it certain that there was 
some other pathologic process beside in- 
competent valves which needed correction.? 
Gradually we began to understand this 
pathology and now we are able to assemble 
criteria for correct diagnosis of these 
lesions. 

The patient may or may not have a 
family history of enlarged veins. Usually 
there have been no vein dilatations present 
before. The usual history of the patient is 
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that with some physical change in his life 
status, such as puberty or work requiring 
extra physical stress and strain or ina fewat 
the time of atrophy of the musculature, the 
veins have appeared and quickly dilated. 
During the recent war many of these pa- 
tients were seen. The strain of increased use 
of the limbs or the carrying of heavy packs 
precipitated the opening of insecurely 
closed arteriovenous connections. Wright 
also observed this incidence during the war 
years.2-* The patient states that these 
veins appear suddenly on the lateral or less 
often the posterior aspect of the leg rather 
than at the classical site on the medial 
aspect of the limbs. 


PATHOGENESIS 


The arterial and venous systems com- 
municate during fetal life. These junctions 
normally close prior to birth. In some this 
closure does not occur at all, leading to 
congenital arteriovenous aneurysms, hem- 
angiomas and other inherent vascular 
anomalies. In others the closure may be of 
a very inadequate nature, at times only a 
single layer of cells separating the arterial 
and venous systems. This is sufficient 
closure for a time but with increased intra- 
vascular pressure due to growth, unusual 
strain or trauma, Immature connections 
“blow out.” With the opening of these 
multiple connections, arterial blood is 
pumped into the larger veins. These super- 
ficial veins and their branches dilate 
rapidly and with the increased arterial 
pressure a rich collateral venous circula- 
tion develops. The femoral artery or one of 
its branches are the usual arterial source 
and the saphenous system is the venous 
end of this connection. In others, multiple 
anastomosis between the popliteal artery 
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and the lesser saphenous system are found. 
In either case there are usually many 
secondary arteriovenous connections on 
the lateral side of the thigh or calf. 


SYMPTOMS 


The patient usually will state that vari- 
cose veins suddenly developed in his legs 
which had been normal before. Sometimes 
the first sign noticed is an increased local 
heat at the site of the vein which is register- 
able with the hand and always with a 
potentiometer. There is a heaviness and 
some cyanosis in the part. When the limb 
is elevated, the veins empty incompletely 
but never as rapidly as do the varicose 
veins associated with incompotent valves. 
The dilated vessels can be reduced with 
finger pressure, but when the pressure is 
removed the vessels fill very rapidly. The 
veins appear to be of a lighter color and 
should they rupture the blood is the color 
of arterial blood. Very rarely a thrill and 
bruit may be present but usually they are 
not. A bruit is caused by the whirling of 
arterial blood in an enlarged vein or in a 
sac. If the vein or sac is large enough and 
the arterial connections small or multiple, 
the vein may be able to take up the arterial 
blood without the whirling which causes 
the thrill and the bruit. If the needle on a 
syringe of saline or sclerosing solution is 
introduced into one of these vessels, arterial 
blood will be seen entering the fluid in the 
syringe barrel with each heart beat. At 
operation multiple small arteries are seen 
entering the saphenous system at the 
femoral bulb or at the popliteal space. 
When these are observed carefully, it will 
be noted that they are pulsating syn- 
chronously with systole of the heart. At 
times the operative trauma may throw the 
vessel into spasm but if sufficient time is 
allowed to permit this spasm to relax the 
arterial pulsation will be seen. When these 
apparent veins are opened, bright red, 
arterial blood will be present. The number 
of branches may vary from a few to more 
than one hundred and these are in the 
groin or in the popliteal space. Multiple, 
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small, secondary arteriovenous connections 
are present, particularly on the lateral 
aspect of the leg. These secondary con- 
nections are thin-walled and their excision 
is extremely difficult due to the immature 
nature of their walls. (Fig. 1.) 


PATHOLOGY 


The pathologic criteria for diagnosis of 
this syndrome are nearly complete. Pa- 
thologists require certain wall characteris- 
tics to be present in order to diagnose a 
vessel as either an artery or vein. In this 
syndrome, however, the vessel walls are 
not fully developed. In this respect they 
resemble new growth. Most of the vessels 
on section show a wall which has more coats 
than a vein but not all of those seen in an 
artery. This increased thickness in the ves- 
sel wall over that of a vein is the response 
of the vessel to the trauma of the arterial 
pulsation. The actual pathologic point at 
which the arteriovenous connection occurs 
may not be ascertainable on section. Addi- 
tional pathologic data will be assembled as 
time goes on. Oxygen saturation tests will 
show a much higher percentage in these 
than in other veins. (Fig. 2.) 


DIAGNOSIS 


The diagnosis can be made by watching 
for the following points: The veins appear 
suddenly and dilate rapidly. These en- 
larged vessels occur most often on the 
lateral aspect of the leg or in the popliteal 
space. The veins remain partially filled on 
elevation of the limbs. The blood in these 
vessels can be reduced on pressure but the 
veins fill more rapidly than ordinary vari- 
cose veins on a valve failure basis. When 
such vessels are opened, arterial bleeding is 
present; this pulsation is synchronous with 
cardiac systole. If a needle is introduced 
into these veins, arterial blood will be 
found pulsating in the syringe barrel. There 
is an increased skin surface temperature at 
the point of connections and this usually 
is registerable with the hand and always 
with a potentiometer. There may be a 
bruit present but usually there is not. Oxy- 
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Fic. 1. Drawing + bese the multiple arterial connections in this instance from the 
femoral vein into the saphenous system. Insert shows an incompetent point with two 
small feeding arteries. Surgical correction includes excision of these points and ligation 


of the arteries. 


gen saturation tests carried out on the 
blood of these vessels will show a much 
higher percentage of saturation than in 
other veins in the same patient’s body. In 
one instance oxygen saturation was com- 
patible with arterial blood. At operation 
time multiple small arterial connections to 
these enlarged veins can be seen. These 
lesions have been diagnosed as varicose 
veins and in many cases have been operated 
upon; following operation, the veins re- 
curred promptly. Re-operation in such 
instances will show the original pathologic 
disorder. (Fig. 3.) 

We have analyzed the last 272 patients 


sent to us with a diagnosis of varicose 
veins of an advanced nature. Of these, 
sixty-five (24 per cent) were found to have 
arteriovenous connections of the type de- 
scribed. In this same group of 272 were 
sixty-one patients who had been operated 
upon before, with prompt recurrence of the 
varicosities. In this recurrent group ap- 
proximately 50 per cent of the patients had 
these arterial connections. The other recur- 
rences occurred because of incomplete 
surgery in the groin or at the incompetent 
points or because new incompetent points 
developed. Thus one-half of those patients 
who had recurrences after apparently ade- 
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am, 

Fic. 2. Pathologic cross section; the wall is much 
thicker than that of the normal vein but the typical 
coats seen in an artery are missing. Vessel wall pro- 
liferation is secondary to trauma of the arterial 


blood, X 50. 


quate surgery had this arterial venous syn- 


drome which had not been correctly 
diagnosed or treated before. 


TREATMENT 


The treatment for arterial varicies is as 
follows: (1) The saphenous vein and its 
branches should be exposed in the groin and 
all connections from the arterial or venous 
side dissected free and widely excised. A 
4 inch section of the saphenous vein should 
then be removed, the proximal end being 
divided at the femoral junction. Any other 
abnormal connections between the artery 
and vein should be divided. (2) Each of the 
incompetent venous communicating points 
as shown by the test we have described 
before* should be widely excised and any 
secondary arterial connections likewise di- 
vided. (3) The large veins on the iateral 
aspect of the leg or in the popliteal space 
must be widely excised en masse, all small 
connections being divided and ligated. 
This procedure may have to be repeated 
because of the tendency of these vessels to 
recur. (4) At six-month intervals for a 
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Fic. 3. Tremendously dilated veins typically 
seen in arterial varices. In other instances 
vessels may be localized laterally or 
posteriorly. 


period of several years thereafter these 
patients must be examined. If there is any 
evidence of increasingly dilated veins or 
increased local heat, these areas should be 
treated secondarily. If these areas are 
large, resection is required. If the recurrent 
connections are small and of an immature 
nature, a sclerosing solution injection may 
obliterate them. (5) The prognosis for re- 
currence should be explained to the patient 
and his family and differentiation of this 
group from ordinary varicose veins made 
clear. 


SUMMARY 


1. This syndrome, to our knowledge, has 
not been emphasized before. 

2. These arterial venous connections are 
usually misdiagnosed as varicose veins. 
These connections occur much more com- 
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monly than is supposed. In our practice 
24 per cent of the patients we see with 
advanced varicosities have this syndrome. 
The syndrome can be diagnosed by the 
various features already discussed. 

3. Accurate diagnosis of this syndrome is 
required in order to perform the necessary 
surgical treatment. This is also important 
from the prognostic standpoint. 

4. The condition should be suspected if 
the veins appear rapidly on the lateral or 
posterior portions of the legs, if the patient 
is relatively young, if there is increased 
local heat and if the veins recur after previ- 
ous competent vein surgery. 
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5. Adequate and at times repeated sur- 
gery will control the condition. 

6. The tendency of these arterial varices 
to recur seems inherent. With the imma- 
turity of the blood vessels and their local 
spread and difficulty of eradication, the 
condition simulates new growth. 
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L. J. KLEmNSASSER finds peripheral arteriography to be very helpful in 
visualizing aneurysms, fistulas, early bone malignancies, site of an arterial 
embolus and in valuation of collateral circulation, etc. He, therefore, 
concludes that it is very valuable in the diagnosis and even in the therapy 
of many arterial lesions. This procedure should become familiar to all 
active general surgeons, even those who do not care to undertake the treat- 
ment of vascular lesions. (Richard A. Leonardo, M.D.) 
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SIGNIFICANCE OF DIETARY SUPPLEMENTATION IN 
SURGICAL CASES* 


JoszpH L. DeCourcy, 


Cincinnati, Obio 


ce clinical study of sixty-six repre- 


sentative surgical cases had as its aim 

the determination of the value and 
practicability of incorporating a specially 
formulated dietary supplement in the pre- 
operative and postoperative feeding pro- 
gram of the “average” surgical patient. 


RATIONALE OF DIETARY SUPPLEMENTATION 


It is now universally recognized that nu- 
tritional status is a vital factor—in fact the 
outstanding single factor influencing the 
capacity of the patient to withstand the 
effects of anesthesia and surgical trauma 
and to recover normal strength and health 
promptly after operation. Most prospective 
surgical patients, however, are nutrition- 
ally depleted.*~* Their intake of nutrients 
may have been limited by anorexia, weak- 
ness, pain, nausea, vomiting or gastroin- 
testinal conditions. The individual’s diet 
may have been inadequate in varying de- 
grees for years. Digestion and absorption 
may have been deranged during a pro- 
longed period. In other cases metabolic 
utilization of various factors may have 
been faulty or the requirements for certain 
nutrients, such as protein, certain vitamins, 
calcium and iron, may have been greatly 
increased as in febrile conditions, hyper- 
thyroidism and many other disease states. 

Not infrequently the effects of an ac- 
cumulated nitrogen deficit may be exacer- 
bated by protein losses from hemorrhage or 
into draining wounds, sinuses, traumatized 
tissues and areas of inflammation. 

Important in every field of medicine, 
adequate protein intake is of special con- 
cern to the surgeon.'”* As stressed by 
Ravdin and Zintel,? “Probably the most 
common dietary deficiency is a deficiency 


of protein. Such a deficiency is especially 
serious in surgical patients because pro- 
teins are the building blocks for the repair 
of damaged tissues. In addition, they pro- 
vide the necessary amino acids for antigens, 
hormones, and enzymes. . . . Protein is 
concerned in the transportation of lipids in 
the body. . . . Hypoproteinemia predis- 
poses to poor wound healing, wound de- 
hiscence, failure of fractures to unite, 
anemia, visceral edema with its resultant 
embarrassment of the lungs and gastro- 
intestinal tract, and to a reduced resistance 
to generalized infections.’’ Moreover, pro- 
tein has a distinctly positive, direct effect 
in protecting the liver against toxic side 
effects of anesthetics and many drugs; a 
high protein diet conditions the liver for 
minimal injury.’ Finally, it is of the utmost 
significance that in the “reaction of in- 
jury” associated with surgical manipula- 
tion, protein catabolism is increased and 
therefore the requirement for protein is 
increased.* Inevitable postoperative losses 
of protein must be anticipated nutrition- 
ally. It is easier and safer to forestall hypo- 
proteinemia than to make restitution for it. 

Most of the nutritional deficiencies in the 
surgically ill patient prior to the institution 
of therapy are complex and involve several 
dietary components.?* Subclinical defi- 
ciencies of the B vitamins (especially 
thiamin, riboflavin and niacin) and vitamin 
C are encountered with the highest fre- 
quency.” Disturbance of the physiologic 
processes may be profound and serious 
long before the gross pathologic changes or 
clinical pictures of avitaminosis become 
evident. Concerning the role of vitamins in 
protein synthesis in the tissues,!? Cannon’ 
has recently stated: ““There can no longer 


* From The DeCourcy Clinic, Surgical Dept., Cincinnati, Ohio. 
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be any doubt about their essentiality or 
that they are as mutually indispensable as 
are the amino acids and calories,” further, 
with particular reference to the surgical 
patient, “an ample supply of vitamins, 

. especially of the B complex, must be 
insured.” Both liver function and thyroid 
activity are directly involved in vitamin A 
metabolism’? and the requirements for 
vitamin A (as distinguished from its caro- 
tene precursors) may be markedly elevated 
in many surgical conditions. Adequate 
vitamin C is essential in normal healing of 
wounds, osteogenesis and prevention of 
anemia. 

Two minerals, calcium and iron, also 
have decided significance in nutrition of the 
surgical patient. As noted by Wilder’ cal- 
cium and iron “are used as supplements to 
therapeutic diets with advantage.” Because 
approximately one-half of the serum cal- 
cium is bound to the serum protein, 
hypocalcemia is associated with hypopro- 
teinemia. Calcium and vitamin D are in- 
- volved in bone healing. Iron, of course, is 
indispensable in hematopoiesis and, as a 
component of enzyme systems, in tissue 
synthesis. 

Thus a review of the literature indicates 
that in the nutrition of the average surgical 
patient the diet not only must compensate 
for probable deficiencies in protein, certain 
vitamins, calcium and iron but also must 
provide for replenishment of the body 
reserves of nutritive factors in anticipation 
of increased requirements and in prepara- 
tion for surgical interruption of normal 
alimentation. 

In surgical cases the protein require- 
ments are generally higher than the usual 
144 to 14% Gm. per kg. (60 to 120 Gm. of 
protein) per day recommended for adults. 
The use of “prophylactic doses” of vita- 
mins is now an established routine in the 
management of the surgical patient, high 
levels of the following vitamins in particu- 
lar being recommended: vitamin A, thia- 
min, riboflavin, niacin, other members of 
the B complex as supplied by brewer’s 
yeast, vitamin C, and vitamin D (Ravdin 
and Zintel).? Calcium and iron should also 
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be supplied at levels substantially above 
those regarded as adequate for the normal, 
healthy adult. In addition, the diet must 
be low in fat but moderately high in carbo- 
hydrate so as to provide some 2,500 calories 
or more daily. It must be highly digestible, 
well tolerated and readily assimilated. Its 
bulk must not be excessive, i.e., the limited 
capacity of the debilitated patient to 
ingest foodstuffs must be taken into prac- 
tical account. 

Finally, for efficient metabolic utiliza- 
tion of the various nutritive factors they 
should be simultaneously available to the 
tissues.'14~” As stated emphatically by 
Rose'* and more recently reiterated by 
Cannon:! 

“If a tissue is to be formed at all, every 
component required must be available or 
be capable of being manufactured by the 
cells; otherwise the synthesis will not 
occur.’’4 

Thus not only the diet as a whole but 
each meal should be well proportioned with 
respect to the overall content of the essen- 
tial dietary factors all being needed at the 
same time for most efficient tissue fabrica- 
tion. Missing factors are limiting factors 
hindering optimal utilization of the diet. It 
would appear highly probable that some 
synergism is involved. 

Analysis of the foregoing nutritional 
considerations, together with practical 
problems of judiciously supplying all die- 
tary essentials simultaneously, indicated 
the probability that a specially formulated 
dietary supplement could be advantage- 
ously employed to satisfy the multiple re- 
quirements in the average surgical patient. 
Preoperative and postoperative adminis- 
tration of the special supplement has 
demonstrated its value in building up the 
patient’s general condition, in anticipating 
the drain on the body stores of protein, vita- 
mins and minerals at the time of operation 
and in promoting recovery after surgery. 


COMPOSITION OF THE DIETARY 
SUPPLEMENT 


The dietary supplement employed in this 
study was a spray-dried mixture of whole 
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milk, skim milk, dried brewer’s yeast forti- 
fied with riboflavin concentrate, vitamins 
A and D concentrate”from fish liver oils, 
irradiated ergosterol, ascorbic acid, nia- 
cinamide, monosodium phosphate and iron 
citrate. The milk ingredients were so 


TABLE I 


Eleven Level 
Tablespoons 
(82 Gm.) and 
1 Pint Water 
(per cent) 


Gerilac 
(powder) 
(per 


Milk sugar (lactose)........ 
Minerals I. 

85.5 

116 per ounce, 300 per 
pint. 


Pint Standard Dilution 


26 Gm. 
830 mg. I10 per cent* 
800 mg. 105 per cent 
16 mg. 160 per cent 
6500 USP units 160 per cent 
2.2 mg. 220 per cent* 
2.7 mg. 130 per cent 
18 


Vitamin A 
Vitamin B, 
Niacinamide 
Vitamin C 85 mg. 280 per cent 
Vitamin D 700 USP units 175 per cent 
* Per cent minimum daily adult requirements. 
tT Minimum daily requirements not established. 


formulated to provide high protein and low 
fat content. It was designed to supply in 
one reliquefied pint the full dietary allow- 
ances of vitamins and minerals and more 
than one-third of the protein recommended 
by the Food and Nutrition Board, National 
Research Council for moderately active 
men and women. The percentage composi- 
tion and the content of vitamins and 
minerals are shown in Table 1. 


CLINICAL MATERIAL 

Sixty-six cases, including nine employed 
as controls, were studied in this investiga- 
tion. Eleven of the patients were male and 
the remainder were female. The youngest 
patient was fifteen years of age and the 
oldest was eighty-six. (Table 11.) 

This group represented a variety of sur- 
gical conditions. Among the different 
types of operations performed were radi- 
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TABLE II 
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Type of Operation Performed 


Procidentia 
Radical mastectomy 
Cauterization of cervix 
Thyroidectomy 
Panhysterectomy; herniotomy 
Thyroidectomy 
Thyroidectomy 
Herniotomy 
Thyroidectomy 
Hysterectomy 
Thyroidectomy 
Panhysterectomy 
Laparotomy 
Thyroidectomy 
Thyroidectomy 
Thyroidectomy 
Hysterectomy 
Hysterectomy 
Appendectomy 
Panhysterectomy 
Hysterectomy 
Cauterization of cervix 
Mastectomy 
Colostomy 
Hysterectomy 
Thyroidectomy 
Hysterectomy 
Thyroidectomy 
Thyroidectomy 
Colostomy 
Laparotomy 
Thyroidectomy 
Thyroidectomy 
Vaginal plastic and hemorrhoidec- 
tomy 
Gastric resection 
Cholecystectomy 
Thyroidectomy 
Herniotomy 
Mastectomy 
Pilonidal sinus 
Hemorrhoidectomy 
Thyroidectomy 
Hysterectomy 
Gastro-enterostomy 
Gastro-enterostomy 
Laryngectomy 
Mastectomy 
Thyroidectomy 
Cholecystectomy 
Thyroidectomy 
Laparotomy 
Prostatectomy 
Cholecystectomy 
Thyroidectomy 
Gastrectomy 
Gastrectomy 
Herniotomy 
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56 | F 
F 
30 | F 
26 | F 
| F 
61 | F 
| cent) | 25 
9 51 
| 11 29 
1.5 12 | 390 
13 | 25 
14 | 44 
15 74 
16 | 39 
17 | 4! 
18 50 
| 25 
24 | 48 
25 | 33 
26 | 63 
27 43 
28 29 
29 | 15 
30 | 51 
31 | 24 
32 | 40 
33 | 43 
34 | 48 
35 | 38 
36 51 
37 65 
38 | 86 
39 | 82 
40 | 32|M 
41 25 F 
42. |64|M 
43 | 38) F 
44 | 67|M 
45 |59|M 
46 | 581M 
47 | F 
48 | 39 
49 | 41 
50 58 
51 | 27 
52 75 
53 
54 55 
55 59 
56 | 66 
57 59 
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cal mastectomy, hysterectomy, appendec- 
tomy, thyroidectomy, herniotomy, lap- 
arotomy, colostomy, hemorrhoidectomy 
and cholecystectomy. 

The patients employed as controls were 
selected in the following manner: In the 
instances in which the clinical course of a 
patient was to be compared with that of a 
control both were of the same sex and 
approximately the same age and under- 
went the same type of operation on the 
same day. Insofar as could be ascertained 
at the time of institution of therapy the 
general clinical pictures in the two patients 
were approximately the same. 


PROCEDURE 


In all sixty-six cases the patients re- 
ceived a diet that was well balanced, well 
tolerated and apparently well assimilated. 
Moreover, with respect to the recognized 
nutritional requirements of the normal, 
healthy adult, this diet was ‘‘adequate.” 

In addition fifty-seven patients received 
the dietary supplement* which provided 
higher levels of biologically superior pro- 
tein, vitamins and minerals. The diet of 
the controls was not supplemented in this 
fashion. The periods during which the 
dietary supplement was given ranged from 
two weeks to three months. In fifteen cases 
the dietary supplement was administered 
daily during the preoperative period; of 
these patients thirteen received the supple- 
ment for two weeks, one patient for three 
weeks and one for seven weeks pre- 
operatively. In thirteen of these fifteen 
cases the patient was also given the die- 
tary supplement for two or three weeks 
postoperatively. 

In forty-two instances the dietary sup- 
plement was administered postoperatively 
(but not preoperatively), beginning in most 
cases three or four days after operation; 
dietary supplementation was continued 
for various lengths of time in different 
cases (two weeks to three months). In ten 
cases dietary supplementation was begun 


* Two 8 ounce glasses (one reliquefied pint) of geriJac 
daily. 
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several weeks after operation because of 
the unfavorable clinical condition and slow 
convalescence of the patient. 

All patients were carefully studied. 
Blood determinations included hemoglobin 
value, red cell count, differential white 
blood cell picture and blood calcium. Reac- 
tion to anesthesia, operation and chemo- 
therapy was noted as well as the general 
clinical course and rate of convalescence as 
evidenced by wound healing, gain in weight 
and strength and subjective improvement. 
(Fig. 1.) 

Clinical Observations. In all of the 
fifty-seven patients receiving the dietary 
supplement the clinical course was gratify- 
ingly smooth and convalescence was com- 
paratively rapid, i.e., more rapid than in 
the control patients. Adverse effects of an- 
esthesia, surgical manipulation and chemo- 
therapy were minimal. In the instances in 
which it was possible to give the dietary 
supplement for two weeks before operation 
the patients showed gains in appetite, 
weight and strength, experiencing at the 
same time a sense of improved well being. 

Administered postoperatively the die- 
tary supplement aided in reducing the 
patient’s discomfort and in promoting sat- 
isfactory convalescence. The progress of 
the controls was definitely less satisfactory 
and recovery was slower. In the instances 
in which the dietary supplementation was 
instituted some weeks after operation (be- 
cause of the unfavorable clinical condition 
and slow convalescence of the patient) the 
patient showed decided improvement and 
convalescence became quite satisfactory as 
the nutritional status was ameliorated. 

Blood determinations reflected the favor- 
able clinical results associated with routine 
provision of a diet high in biologically 
potent protein, with unusually high levels 
of vitamins and minerals. In almost every 
instance in which the hemoglobin value 
was low it showed a marked rise as dietary 
supplementation was continued. Red blood 
cell counts indicative of mild anemia were 
also increased practically without excep- 
tion. At the same time the white blood cell 
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picture manifested a tendency to return to 
normal. In cases in which the blood calcium 
was subnormal it generally showed a rise 
to within the normal range. 

There were no signs or symptoms of liver 
damage occasioned by any possible hepato- 
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toxic agents. Edema was not encountered 
and in every instance wound healing was 
satisfactory. The gains in weight were 
taken to be the most impressive evidence 
of efficient tissue fabrication resulting from 
a constantly favorable nutritional status. 


CASE NO 1 3 10 18 23 


NO. WEEKS DIETARY 


7 
SUPPLEMENTATION 


HEMOGLOBIN 
PERCENT 


DIETARY SUPPLEMENTATION 


IN SURGICAL CASES 


26 30 


BEFORE SUPPLE MENTA TION 


AFTER 


SUPPLEMENTATION 


ill 
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The dietary supplement was found: to be 
quite acceptable with respect to palatabil- 
ity, digestibility, ease of preparation and 
administration and economy. 

Table tt shows typical increases in 


TABLE III 


No. Hemoglobin 
Weeks 
Dietary 
Supple- 
ment Re- 
ceived 


Red Blood Cells 
Cells 


Before 


3,920,000) 4,420,000 
3,460,000| 4,420,000 
3,650,000] 4,170,000 
4,480,000] 4,680,000 
4,420,000] 4,610,000 
4,010,000/ 4,470,000 
4,020,000| 4,310,000 
3,710,000] 4,130,000 
4,210,000) 4,370,000 
3,810,000] 4,170,000 
3,910,000) 4,410,000 
4,010,000} 4,390,000 
4,070,000) 4,390,000 
4,100,000] 4,130,000 
4,050,000! 4,270,000 
3,960,000) 4,090,000 
3,910,000|4,290,000 
3,710,000| 4,510,000 
3,700,000/ 3,920,000 
4,000,000) 4,190,000 
3,810,000] 4,120,000 
3,680,000] 4,040,000 
3,480,000/3,650,000 
3,700,000} 4,290,000 
3,900,000] 4,170,000 
3,240,000/3,820,000 
4,050,000] 4,230,000 
4,110,000] 4,230,000 
picture essentially normal 
74 8 3,810,000] 4,200,000 
80 4,020,000] 4,170,000 
70 3,620,000/3,980,000 
690 3,560,000/3,870,000 
60 3,210,000] 3,900,000 
80 4,010,000| 4,200,000 
79 4,100,000] 4,290,000 
Blood picture essentially normal 

Blood picture essentially normal 
6 | 71 81 |3,740,000| 4,260,000 
8 83 87 |4,220,000| 4,470,000 
Blood picture essentially normal 

2 | 801 89 |4,100,000]4,590,000 
Blood picture essentially normal 7 
13 6 84 |3,720,000| 4,180,000 
13 89 3,960,000] 4,620,000 
13 78 |3,010,000| 4,080,000 
85 |4,020,000/4,450,000 
Blood picture essentially normal 
13 83  |3,980,000] 4,210,000 
9 85 |4,140,000/4,290,000 
6 85 |3,710,000/4,210,000 
8 80 |3,640,000| 4,280,000 
Blood picture essentially normal 
Blood picture essentially normal 
10 70 80 |3,410,000|4,100,000 
4 75 82 |3,720,000| 4,190,000 <2 
4 70 80 |3,690,000|3,910,000 


OL NOK WwW 


COMI DIN = 
1 > 


Bloo 


COMO © OC DH 


4 
8 
4 
3 
4 
4+ 
4 
5 
2 
6 
4 
4 
6 
4 
3 
2 
4 
7 
4 
2 
6 
6 
5 
4 
5 
8 
3 
2 

d 
9 
3 
3 
3 
3 
6 
3 


* Inoperable carcinoma (metastatic) of the liver which was 
secondary to the sigmoid. After recurrence of the carcinoma the 
condition of the patient became much more serious. Dietary sup- 
plementation continued because the patient stated that it made 
him feel better. 
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hemoglobin value, red cells per cu. mm. 
and blood calcium. Cases 1, 3, 10, 18, 23, 
26, 30 and 57 may be regarded as repre- 
sentative of the results obtained in this 
study. Cases 34 and 46 are among those 
showing more striking improvement in the 
blood picture. 


CASE REPORTS 


Case 4. M. G., a female aged twenty-five 
had a severe case of exophthalmic goiter. The 
patient received the dietary supplement, two 
8 ounce glasses (standard dilution) daily, for 
three weeks prior to thyroidectomy. The 
patient noted decided subjective improvement 
associated with gains in appetite, weight and 
strength. Reaction to anesthesia and operation 
was minimal. Convalescence was unusually 
satisfactory and there was rapid recovery of 
strength and health. Comparable cases of those 
not given the dietary supplement had a less 
satisfactory clinical course. Before dietary 
supplementation the blood calcium was 9.0, 
afterward the value was 10.1. Simultaneously 
the hemoglobin value rose from 86 to 92 per 
cent and the red cell count increased from 
4,480,000 to 4,680,000. The white blood cell 
picture also manifested a tendency to return 
to normal. 

Because all other hyperthyroid patients 
have responded in a similarly gratifying man- 
ner to dietary supplementation, we believe 
that administration of the supplement is 
definitely indicated in such cases. 

Case 13. G. L., a female aged twenty-five 
underwent a laparotomy. Postoperatively and 
during convalescence for a period. of six weeks 
this patient received the dietary supplement, 
two 8-ounce glasses daily. Subjective as well as 
clinical improvement was definitely more rapid 
and more satisfactory than in the control 
patient. During the period of dietary supple- 
mentation the hemoglobin value increased from 
80 to 87 per cent, the red cells per cu. mm. in- 
creased from 4,070,000 to 4,390,000 and the 
improved white blood cell picture reflected the 
excellent clinical progress. 

Case 34. F. M., a female aged forty-eight 
had a vaginal plastic and hemorrhoidectomy 
performed. At the time when dietary supple- 
mentation was begun the patient was unusually 
debilitated. Her blood pressure was 100/70; 
blood calcium, 8.1; hemoglobin, ‘60 per cent 
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21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
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35 
36* 
37 
38 
39 
40 
4! 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
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and red cells per cu. mm., 3,900,000. Subse- 
quently convalescence was satisfactory. 

Case 40. E. C., a male aged thirty-two 
underwent an operation for pilonidal sinus. 
For two months after the operation the patient 
received the dietary supplement. As his nutri- 
tional status improved, he gained weight and 
strength. The white blood cell picture showed 
a marked trend toward normal; blood calcium 
increased from 8.7 to 9.2 mg.; the hemoglobin 
value rose from 83 to 87 per cent while the red 
cell count increased from 4,220,000 to 4,471,000. 


COMMENTS 


In the patients receiving a dietary sup- 
plement high in protein, moderately high 
in carbohydrate and low in fat, with vita- 
mins and minerals at levels substantially 
above those usually recommended for the 
normal. healthy adult, the clinical course 
and convalescence were conspicuously more 
satisfactory than in the control patients 
who were not given the supplement. It is 
to be emphasized, moreover, that among 
the patients studied as controls in this 
investigation there were no distinct indi- 
cations for specific dietotherapy, i.e., there 
were no clinical pictures characteristic of 
avitaminosis, protein depletion or mineral 
deficiency. Their diet was well balanced, 
well tolerated and apparently well assimi- 
lated and, in terms of the recognized 
requirements of the normal adult, “‘ade- 
quate.”’ Nevertheless, the less satisfactory 
clinical course and slower convalescence of 
the controls may logically be presumed to 
represent results of an unfavorable nutri- 
tional status. 

These findings are clearly in consonance 
with the conclusions reached by other 
investigators: (1) Practically every pros- 
pective surgical patient has undergone a 
steady depletion of the tissue reserves of 
protein, carbohydrate, fat, vitamins and 
minerals. (2) The diet of the average surgi- 
cal patient must be especially supple- 
mented with high quality protein, vitamins 
(especially those of the B complex and 
vitamin C), calcium and iron. It is also 
advisable to ensure adequate intakes of 


vitamins A and D. (3) The diet should be 
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moderately high in carbohydrate as well as 
high in protein but low in fat. (4) For most 
efficient metabolic utilization of the essen- 
tial nutritive factors any dietary supple- 
ment should be so constituted to permit 
practically simultaneous delivery of all 
factors to the tissues. Hence the supple- 
ment not only should incorporate all of the 
nutrients but should also provide them in 
easily digestible and readily absorbable 
form. (5) The closer the approximation to 
the optimal nutritional status the lower 
the surgical morbidity and mortality will 
be and the more rapid the convalescence. 
An adequate diet will reduce the discom- 
fort and increase the sense of well being of 
the surgical patient. 


SUMMARY 


1. The value and practicability of the 
preoperative and postoperative adminis- 
tration of a special dietary supplement 
were studied in fifty-seven surgical pa- 
tients. Nine other surgical patients were 
employed as controls. 

2. The dietary supplement (gerilac)* is 
a spray-dried mixture of whole milk, skim 
milk, dried brewer’s yeast fortified with 
riboflavin concentrate, vitamins A and D 
concentrate from fish liver oils, irradiated 
ergosterol, ascorbic acid, niacinamide, mon- 
osodium phosphate and iron citrate. The 
milk ingredients are so formulated as to 
provide a high protein and low fat content. 

3. The periods during which the dietary 
supplement was administered ranged from 
two weeks to three months. In fifteen cases 
the dietary supplement was given daily 
during the preoperative period. In thir- 
teen of these cases the patient was also 
given the supplement for two to three 
weeks postoperatively. 

4. In forty-two instances the dietary 
supplement was administered postopera- 
tively and during convalescence (but not 
preoperatively), beginning in most cases 
three or four days after operation. 

5. All patients were carefully studied. 


* Gerilac, manufactured by The Bordon Co., Pre- 
scription Products Division, New York, N. Y. 
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Blood determinations included hemoglobin 
value, red cell count, differential white 
blood cell picture and blood calcium. Reac- 
tion to anesthesia, operation and chemo- 
therapy was noted as well as general clini- 
cal course and rate of convalescence 
as evidenced by wound ‘healing, gain 
in weight and strength and subjective 
response. 

6. In all of the fifty-seven patients re- 
ceiving the dietary supplement the clinical 
course was gratifyingly smooth and con- 
valescence was comparatively rapid, L.e., 
more rapid than in the control patients. 
Adverse effects of anesthesia, surgical ma- 
nipulation and chemotherapy were minimal. 

7. Patients receiving the dietary supple- 
ment preoperatively showed gains in appe- 
tite, weight and strength, experiencing at 
the same time a sense of improved well 
being. 

8. Administered postoperatively and dur- 
ing convalescence the dietary supplement 
aided in reducing the patient’s discomfort 
and in promoting rapid convalescence. 
The progress of the controls was definitely 
less satisfactory. 

g. The blood determinations reflected 
the favorable clinical results associated 
with the routine provision of a diet high in 
biologically potent protein, with unusually 
high levels of vitamins and minerals. 
Hemoglobin values and red cell counts were 
increased as was the blood calcium in most 
cases in which it was subnormal. At the 
same time the white blood cell pictures 
showed marked trends toward normal. 

10. The gains in weight associated with 
dietary supplementation were taken to be 
the most impressive evidence of efficient 
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tissue fabrication resulting from a con- 
stantly favorable nutritional status. 
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INFECTIONS OF THE HEAD AND NECK* 


Wa tter A. M.D., Davin TeEpLiTsKy, M.D. AND ANGELES D1az, M.D. 


Brooklyn, New York 


NALYSIS of results obtained with 
different types of therapy in 200 


cases was undertaken to evaluate 
the different types of therapy we have used 
in 200 patients with head and neck infections 
who were admitted to the Plastic Surgery 


TABLE 1 
PREDISPOSING FACTORS 


Skin 


Eruptions such as furuncle, impetigo, 


Lacerations. . 


Blunt trauma “(fractured jaws, con- 
Dental 

Tooth extractions 

Alveolar abscesses. . 

Carious teeth. . 
Upper respiratory tract infec ctions. 


Service at Kings County Hospital from 1944 
to 1946. We have attempted to compare 
the results obtained by use of aspiration 
and penicillin instillation in these infections 
with our previous methods of treatment. 
At the same time we were able to derive 
interesting statistical data that might be 
helpful to better understand head and neck 
infections. 

Predisposing Factors. As can be seen in 
Table 1 most of the infections of the head 
and neck were secondary to infections of 
the cephalic skin and the oropharynx. Some 
workers have stressed the almost exclusive 
origin of these infections from dental dis- 
turbances. O’Brien and Rubin in 1942 pre- 
sented 101 cases of head and neck infection 
from our own service after oral diseases 
had occurred. In 1944 Wald reported 100 


San Juan, Puerto Rico 


cases and in 1945 Alden reported 200 cases 
of head and neck infection which were of 
dental origin. 

The importance of skin infection, espe- 
cially on or about the lips and the nose, has 
been an often considered subject. In 1912 
Bullock discussed the dangers of a car- 
buncle of the lip and advised ligation of the 
facial vein as a prophylactic procedure to 
prevent cavernous sinus thrombosis. In 
1928 Bailey described the surgical technic 
for ligation of the angular vein in cases of 
spreading infections of the upper lip and 
nose. In our series the skin became infected 
in 42.5 per cent of all the cases (one-half of 
these began with primarily or secondarily 
infected cutaneous eruptions); 13 per cent 
followed lacerations and 8.5 per cent fol- 
lowed blunt trauma. In 37 per cent of the 
cases we were able to obtain either a history 
of dental extraction or upon examination 
we found alveolar abscesses and/or carious 
teeth. We were not able to determine the 
primary dental condition necessitating ex- 
traction in patients admitted after dental 
extraction had taken place. We suspect 
that most of this group had preceding 
alveolar abscesses. 

Upper respiratory tract infections and 
suppurative parotitis accounted for the 
remainder of the antecedent conditions. In 
10 per cent of the cases the nature of the 
predisposing factor could not be determined 
after careful history, physical examination 
and laboratory studies. 


BACTERIOLOGY 


Eighty-three patients had suppuration. 
In thirty-five cases bacteriologic studies 
were available which are summarized in 
Table 11. The most common bacteria found 
were staphylococci and streptococci. Three 
patients had mixed staphylococcus and 


* From the Department of Plastic and Oral Surgery, Kings County Hospital, Brooklyn, N.Y. 
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42 | 24 
17 8.5 
35 | 17.5 
25 | 12.5 
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10 5 
6 3 
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streptococcus infection. These findings are 
similar to other reports recorded in the 
literature by Bullock (1912), Blair and 
Padgett (1923), Herrell et al., (1942) Lyons 
(1945) and Gaines and Hatcher (1945). 


TABLE 
BACTERIOLOGY 


Organism 

Staphylococcus 

Staphylococcus aureus 

Staphylococcus aureus hemolyticus 
Streptococcus 

Streptococcus hemolyticus 

Streptococcus non-hemolyticus 

Streptococcus viridans 
Mixed staphylococcus and streptococcus 
Hemolytic streptococcus and staphylococcus 


Streptococcus viridans and staphylococcus aureus 
Streptococcus viridans and staphylococcus albus 
Gram-positive organism (unidentified) 
Diphtheroids 


No growth on culture 


TABLE III 
AGE DISTRIBUTION 


Age Groups No. Cases Per Cent 


0-5 42 
6-10 16 8 
11-20 37 18 
21-30 45 22 
31-40 28 14 
41-50 13 6 
51-60 12 6 
61-70 2 
70+ 


5 
1 (82 yr.) 
Not stated I 


No Vincent’s organisms were reported 
although Alden believes that this organism 
is the predominant offender, having re- 
covered it in twenty-four of twenty-six 
cases secondary to dental disease. 

Age Incidence. Two-fifths of our pa- 
tients were between eleven and thirty years 
of age. The patients below five years of 
age comprised another one-fifth of the 
cases. About one-half of these patients were 
in the birth to the two year-old group. Pa- 
tients over fifty years of age constituted 
less than 10 per cent of our series despite 
the geriatric nature of admissions to Kings 
County Hospital. 
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In 1942 in their series of head and neck 
infections following oral pathology O’Brien 
and Rubin recorded only one case in which 
the patient was below five years of age. 
One-half of their patients were between 


TABLE Iv 
RACE AND SEX DISTRIBUTION 


Sex and Race No. 


Per Cent 
Cases 


109 
gl 
117 
I 
81 


eleven and thirty years of age. Less than 
10 per cent of their patients were over the 
age of fifty. (Table 11.) 

Race and Sex Distribution. The male 
and female admission rate in our hospital is 
52 and 48 per cent, respectively. The 
slightly higher incidence of males in our 
series as compared to females, 55 and 45 
per cent, respectively, is comparable to 
the admission rate. Hence there is no 
significant statistical difference in the sex 
incidence. 

The white and negro admission rate to 
our hospital is 73 and 27 per cent, respec- 
tively. The incidence in our series of white 
to negro is 59 and 41 per cent, respectively, 
This 14 per cent higher incidence of infec- 
tion in the negro as compared to the ad- 
mission rate was considered statistically 
important. (Table tv.) 


CLINICAL FEATURES 


One-half of the cases involved the head, 
mainly the face; one-fourth involved the 
head and neck and the other one-fourth, 
the neck. 

The submaxillary, parapharyngeal and 
submental spaces were the most frequent 
sites of infection in the neck, constituting 
72, 46 and 35 per cent, respectively. The 
presence of trismus was used as an indica- 
tion of parapharyngeal involvement. In 
Alden’s series of 200 cases the distribution 
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of the site of infection in the neck was 
similar to ours; the submaxillary space 
was involved in 70 per cent of his patients. 
The submental and parapharyngeal spaces 
each were involved in 25 per cent of the 
patients which is somewhat lower than 
the occurrences in our series. (Table v.) 


TABLE v 
NECK INFECTIONS 


Spaces Involved 


Submental 

Submental, 
pharyngeal 

Submaxillary and parapharyngeal 

Submaxillary 

Parapharyngeal 

Submental and parapharyngeal 


submaxillary and _para- 


72. 
Parapharyngeal space 45. 
Submental space 35. 


The patients were classified in four 
groups in order to evaluate therapy: (1) 
mild cases in which infection was localized. 
Trismus, dysphagia and respiratory dis- 
tress were absent. Systemic reaction was 
minimal and temperature was normal or 
slightly elevated. (2) Moderate cases in 
which infection was not localized. Cellulitis 
was present around the involved area. 
Trismus and dysphagia were slight to 
moderate. Respiratory difficulty was ab- 
sent and systemic reaction was moderate. 
Temperature was elevated, ranging from 
98.6 to 102°F. The pulse ranged from 80 to 
120. (3) Severe cases in which infection 
was extensive, usually involving the whole 
side of the face and/or neck. Trismus and 
dysphagia were moderate to marked. 
Respiratory distress was absent or slight 
and systemic reaction was marked. The 
temperature was elevated, ranging from 
101° to 103.6°F. and the pulse ranged from 
g0 to 130. (4) Very severe cases in which the 
patients were extremely ill and very toxic. 
The temperature was markedly elevated, 
in some cases as high as 106°F. Trismus and 
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dysphagia, when present, were marked. 
Respiratory distress was present in three 
patients. 


THERAPY 


The patients received hot soaks locally. 
Warm saline irrigations were given intra- 
orally in the presence of oral infection every 
hour during the day. Mild sedation was 
given for the relief of pain. Supportive 
systemic therapy was instituted. Fluids 
were forced by mouth. Intravenous glucose 
and saline were given to patients who had 
dysphagia or presenting dehydration. Sev- 
eral blood transfusions were used in those 
who were very sick to increase their resist- 
ance to infection, rarely to supplement the 
hemoglobin or plasma protein. Seventy-six 
patients were treated with one of the sul- 
fonamides, usually sulfadiazine, but occa- 
sionally sulfathiazole or sulfanilamide. The 
average dose was 2 Gm. for the first dose 
followed by 1 Gm. every four hours. 
Seventy patients received both penicillin 
and one of the sulfonamides during their 
hospital stay. These patients were usually 
the sicker ones or patients who did not 
respond well to either drug alone. Thirty- 
five patients received penicillin alone. The 
average dose was 20,000 units intramuscu- 
larly every three hours. Twenty-eight 
patients received penicillin locally at the 
site of infection beside systemic penicillin 
or penicillin-sulfa. The average dose per 
patient was 46,600 units. The average 
length of medication for the 200 patients 
was four to five days. 

All patients were treated conservatively. 
They received chemotherapy and suppor- 
tive systemic therapy. At the same time 
they were watched carefully for respiratory 
embarrassment; oxygen was given to pa- 
tients who presented respiratory difficulties. 
No tracheotomy was required. We were 
able to wait for localization in seventy- 
seven cases. These patients required only 
limited incision and drainage or aspiration 
on the ward. Six of our patients had to be 
taken to the operating for major surgical 
drainage. 


| 
Cases | Cent 
20 19.03 
15 14.28 
34 32.38 
6.66 
2 
| 105 
38 
71 
a4 
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Mild Cases—Group 1. Forty-three pa- 
tients were treated in this group. Nineteen 
patients did not require the use of chemo- 
therapy. The average length of their hos- 
pital stay was 3.7 days, and 68 per cent 
excellently responded to local therapy. 
Local therapy consisted of hot soaks and 
warm saline irrigations. Seven patients, or 
37 per cent, developed suppuration. Five 
patients had incision and drainage ex- 
ternally and aspiration was done upon two 
patients. Both patients who had aspiration 
had excellent results. 

Twenty-four patients recetved chemo- 
therapy, seven patients received penicillin, 
seven, penicillin-sulfa and 10, sulfa. This 
group had an average hospital stay of 5.5 
days. Patients receiving penicillin and 
penicillin-sulfa had a higher percentage of 
excellent results, namely, 85.7 per cent as 
compared to sulfa, 70 per cent. 

Suppuration developed in 35 per cent of 
the patients. The percentage of suppura- 
tion was highest in the patients treated 
with sulfa, 50 per cent, and lowest in the 


penicillin-sulfa group, 14 per cent. 
External incision and drainage were per- 
formed on four patients and intra-oral inci- 
sion and drainage were performed on three. 
No aspirations were done in this group. 


Moderately Severe Cases—Group tr. Sev- 
enty-four patients were treated in this 
group; fourteen patients received penicillin, 
twenty-two, penicillin-sulfa and _ thirty- 
eight received sulfa. The average hospital 
stay was 7.4 days. Penicillin-sulfa-treated 
patients had the longest average hospital 
stay and the lowest percentage of good 
response. The best response was noted in 
the sulfa-treated patients. Suppuration de- 
veloped in twenty-six patients, or 35 per 
cent. It was 11 per cent higher in those pa- 
tients receiving penicillin and penicillin- 
sulfa than in those receiving sulfa therapy 
alone. 

External incision and drainage were per- 
formed on nine patients, intra-oral drain- 
age on four patients, and aspiration on nine 
patients. Seven of the latter received a local 
injection of penicillin at the infection site. 
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Three of them had an excellent response 
and six a good response to aspiration 
therapy. One of the aspirated patients re- 
quired additional external incision and 
drainage; another drained spontaneously 
externally. 

Severe Cases—Group ul. Seventy-two 
patients were treated in this group, thirteen 
patients received penicillin, thirty-three, 
penicillin-sulfa and twenty-six received 
sulfa. The average hospital stay was 8.5 
days. Those given penicillin had the short- 
est length of hospital stay and the highest 
percentage of excellent results. Suppuration 
took place in thirty-five patients or 50 per 
cent. Suppuration was much higher in the 
sulfa-treated group, 61.5 per cent, than in 
the penicillin-treated group, 23 per cent. 
Most of the sulfa-treated patients required 
external incision and drainage while the 
penicillin and penicillin-sulfa patients had 
aspiration performed. 

Nineteen patients had aspiration per- 
formed. Eighteen of them also received 
local instillation of penicillin. Thirteen of 
these patients had an excellent response, 
five had a good response and one had a fair 
response to aspiration and _ instillation. 
Three of these patients drained spontane- 
ously, one externally and two intra-orally. 
Two had an incision performed and drained 
externally and two intra-orally. 

Very Severe Cases—Group iv. Eleven 
patients were treated in this group, one 
patient received penicillin, eight received 
penicillin-sulfa and two received sulfa. The 
average hospital stay for this group was 
21.7 days. Somewhat superior results were 
obtained by the use of penicillin and peni- 
cillin-sulfa than with sulfa. Suppuration 
took place in seven patients, or 64 per cent. 
Six patients had to be taken to the operat- 
ing room for radical surgery because they 
did not respond to conservative therapy. 
This condition in four of the patients hap- 
pened following tooth extraction, one fol- 
lowed trauma with fracture of the mandible 
and the other followed an upper respiratory 
tract infection. 

Severe Ludwig’s angina syndrome oc- 
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curred in one of the patients whose condi- 
tion occured followed tooth extraction. The 
patient was admitted to the hospital twelve 
hours after the tooth extraction, with an in- 
durated swelling of the submaxillary and 
submental area, sublingual cellulitis and 
trismus. The patient received 100,000 
units of penicillin intramuscularly every 
two hours and 1 Gm. of sulfadiazine every 
four hours with no improvement. In fact 
there was extension of the infection into 
the retropharyngeal space. Lateral x-ray 
of the neck revealed diminution of the 
pharyngeal airway to one-fourth of the 
normal diameter. There was definite re- 
spiratory embarrassment for which oxygen 
was given. A bilateral submaxillary incision 
was done under local anesthesia and the 
submaxillary and sublingual spaces were 
drained thirty-six hours after admission. 
Resolution of the retropharyngeal and 
parapharyngeal cellulitis took place. No 
tracheotomy was required. The patient left 
the hospital eleven days after admission. 

Two patients in group iv had para- 
pharyngeal and parotid space abscesses, 
one of them with additional involvement 
of the submaxillary space and the other 
with involvement of the submental space. 
Two other patients had a deep, temporal 
abscess which had to be drained through 
and through into the mouth. 

Two patients in this group were treated 
by aspiration. One had a submaxillary 
space abscess from which 14 cc. of pus were 
aspirated and 95,000 units of penicillin 
were instilled at the infection site. This 
patient did not require incision and drain- 
age. A superficial temporal abscess devel- 
oped in the other patient and despite 
aspiration, it required incision and drainage. 


COMMENTS 


The treatment of cellulitis and deep 
abscesses of the neck was considered 
purely surgical until recently. Thomas 
(1908), Mosher (1929), Barnhill (1938), 
Leonarde (1940) and McCaskey (1942) have 
stressed the urgent nature of surgical inter- 
vention and adequate drainage. Mosher 
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was of the opinion that to wait for fluctua- 
tion was to invite secondary complications. 
Barnhill advised operation as soon as an 
abscess was suspected. The cosmetic result 
has been considered a minor issue when the 
best drainage was to be obtained. 

Resolution has been reported with in- 
creasing frequency following conservative 
therapy in the past few years. Excellent 
results without use of surgery have been 
reported by Short (1942) using wet and dry 
hot packs, Doherty (1941) using the sul- 
fonamide compounds and Herrell and 
Nichols (1944) using local heat and intra- 
venous penicillin in several severely ill pa- 
tients with septicemia. 

Use of local penicillin in infections has 
been recommended by Florey (1943). He 
advised use of penicillin in a closed cavity 
into which it could be injected and the 
exudate sucked out periodically. He re- 
ported twenty-two cases in which this 
therapy was used following mastoidectomy 
of sixteen acute and six chronic cases of 
mastoiditis. The wound was closed tightly 
and a fine rubber tube inserted into the 
upper end of the wound. The exudate 
was aspirated and penicillin was injected 
through the tube. 

Penicillin was injected every six hours, 
the solution’s strength being 250 to 500 
units per cc. The average amount of peni- 
cillin used per patient was 17,300 units. 
Primary wound healing took place in 
fourteen acute and five chronic patients. 
The ears were dry within five to ten 
days after operation. No serious complica- 
tions occurred. 

Peck (1944) reported the use of local 
penicillin with good results in diabetic 
patients with gangrene, osteomyelitis of 
the bones of the feet and carbuncles. He 
used penicillin in 100 to 1000 units per cc. 
locally in these cases beside systemic 
therapy, and he noted marked improve- 
ment in the morbidity and mortality rates. 
In several patients who failed to respond 
to intramuscular therapy an almost imme- 
diate improvement appeared after local 
penicillin, with recovery in a few days. 
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Flippin (1945) stated that penicillin may 
be injected into an abscess cavity after 
aspiration of the pus and warned against 
spread of infection by distention of the 
area of cellulitis. He did not report any 
cases. Rose and Harwitz (1946) used local 
penicillin in a series of twenty-four pa- 
tients, the majority of whom did not re- 
ceive any systemic or other local therapy. 
Most of these cases involved the extremi- 
ties; three patients had perianal infection, 
four had carbuncles of the neck and one 
had a carbuncle of the temple. The patient 
whose condition involved the head re- 
ceived systemic penicillin. The penicillin 
was injected around the involved area and 
then toward the center of the infection site. 
The pus was either aspirated or drained 
spontaneously. 

At the present time treatment of head 
and neck infections depends largely on the 
condition of the patient on admission and 
the extent and nature of the infection. In 
most cases our treatment is conservative, 
using local heat, chemotherapy, fluids and 
small blood transfusions. Surgery is con- 
sidered in those with very severe cases who 
require immediate relief if there is an 
extension of the infection or if the patient 
shows no improvement despite conserva- 
tive therapy. If large abscesses are present 
or form, surgical drainage is also indicated. 

In our series of 200 cases only six pa- 
tients, or 3 per cent, required major surgi- 
cal intervention. These patients were 
severely ill and did not respond to conser- 
vative therapy. Localization was obtained 
In seventy-seven patients, or 38.5 per cent, 
and they required only minor surgical 
procedures. Suppuration ranged from 35 
per cent in the mild and moderate cases to 
64 per cent in group Iv cases. Patients who 
received penicillin therapy had a lower per- 
centage of suppuration than those who 
received sulfa and penicillin-sulfa. How- 
ever, one must not infer that penicillin- 
sulfa treatment is inferior to penicillin 
alone. The combination of drugs was used 
in the very severe cases and in those who 
did not respond to either drug alone. 
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A fairly large number of our patients 
presented varying degrees of Ludwig’s 
angina. Fifty, or 25 per cent, of the pa- 
tients had submaxillary, submental and 
parapharyngeal space infection, with vary- 
ing degrees of sublingual cellulitis. Twelve 
of these patients had marked elevation of 
the tongue and respiratory difficulty. Most 
of these conditions were secondary to oral 
disorders. Grodinsky described Ludwig’s 
angina as an infection starting in the floor 
of the mouth, usually from carious lower 
molar teeth, and spreading to the sub- 
mental and submaxillary spaces by fascial 
planes, with resultant edema of the tongue 
and glottis, mediastinitis and toxemia. 
Mediastinitis was not common in our 
series. Adequate antibacterial therapy may 
be responsible for this fortuitous circum- 
stance. The mortality rate has varied in 
different series from 0 to 60 per cent. We 
had no mortalities. Only one of our patients 
required radical surgery. Localization took 
place in twenty-five patients and resolution 
in twenty-four patients. 

Thirty-two patients or 16 per cent of all 
the patients, had aspiration done; thirty 
of them received penicillin or penicillin- 
sulfa systematically and twenty-eight of 
the aspirated patients, also received local 
instillation of penicillin. By use of aspira- 
tion and local penicillin the percentage of 
incision and drainage was reduced by 20 
to 30 per cent in the moderately severe and 
severe cases. The average amount of pus 
aspirated was 10 cc. The average number 
of days with fever was 4.3 days and the 
average hospital stay was 11.6 days. The 
type of patients treated were two with 
mild cases, nine moderately severe, nine- 
teen severe and two very severe cases. Only 
five patients required external incision and 
drainage. In four of them so small an 
amount of pus was obtained that surgery 
could have been avoided. 

The average dilution of penicillin used 
was 10,000 units per cc. Rose and Hurwitz 
report using a solution of 60,000 units per 
cc. without toxic reaction. The solution was 
injected deep into the tissues, first around 
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the area of injection and then into the 
abscess cavity. The patients usually had 
aspiration done and were instilled with 
penicillin every second day until the sup- 
puration disappeared. The only local reac- 
tion that developed in some cases was 
moderate induration at the injection site. 
This usually disappeared in one to two 
weeks. 

The dosage of local penicillin was in- 
creased in our later patients (1946-1947). 
At present we are using daily injections of 
100,000 to 200,000 units with better results. 
Cellulitis resolves more rapidly with fur- 
ther decreased morbidity. Rose and Hur- 
witz make the same observation in their 
patients. 

In infections of the head and neck aspira- 
tion of the abscess and local injection of 
penicillin is a valuable adjunct to systemic 
therapy. The higher concentration of peni- 
cillin at the injection site enhances systemic 
therapy. Aspiration obviates deforming 
scars from surgical drainage. Clinical judg- 
ment must be exercised in cases in which 
patients require additional measures, such 
as surgical intervention for spreading infec- 
tions or large collections of pus which may 
cause pressure symptoms. 


SUMMARY 


1. Infections of the head and neck were 
secondary to infections of the skin, 42.5 
per cent, and the mouth, 37 per cent. Upper 
respiratory tract infections and suppura- 
tive parotitis accounted for the remainder 
of antecedent conditions. 

2. Staphylococci and streptococci were 
the most common invading organisms. 

3. Two-fifth of the patients were be- 
tween the ages of eleven and thirty; one- 
fifth was below five years of age and less 
than one-tenth was above fifty years of age. 

4. There was a slightly higher incidence 
of Negro patients in our series as compared 
to the hospital admission rate. 

5. One-half of the cases involved the 
head, mainly the face, one-fourth in- 
volved the head and neck and one-fourth, 
the neck. The submaxillary, parapharyn- 
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geal and submental spaces were the most 
commonly involved spaces in the neck. 

6. In order to evaluate therapy cases 
were classified into four groups: mild, 
moderately severe, severe and very severe. 

7. Suppuration occurred in 35 per cent 
of the mild and moderately severe cases, 
50 per cent of the severe cases and 64 per 
cent of the very severe cases. A total of 
eighty-three patients, or 41.5 per cent had 
suppuration. Of these six patients required 
surgical intervention. Localization occurred 
in seventy-seven patients and resolution 
took place in the remaining two hundred. 

8. Patients receiving systemic penicillin 
had a lower percentage of suppuration than 
the patients receiving penicillin-sulfa and 
sulfa alone. 

g. Promising results were noted in the 
thirty-two patients who had aspiration 
done, of whom twenty-eight also received 
local instillation of penicillin. 
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W. LemBKE reports a severe case of air embolism which occurred during 
a thyroidectomy and which was successfully overcome by means of a rather 
prolonged sucking off of the air that blocks the right heart and interferes 
with circulation. Two individual punctures and short aspirations of the 
right ventricle, using a thin cannula and airtight syringe each time, resulted 
in only transient improvement. Finally the cannula was left in the right 
ventricle for ten minutes and the air and bloody foam were suctioned 
repeatedly until the patient regained consciousness, with restoration of 
normal pulse, color and pupillary activity. Thereafter she had an uneventful 
convalescence. Surgeons should keep this procedure in mind. One never 
knows when he himself might encounter such a case and it is well that he 
knows what to do should the occasion arise. (Richard A. Leonardo, M.D.) 
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SACROCOCCYGEAL PILONIDAL CYST* 


JoszpH BEeRKOwITzZ, M.D. 


Boston, Massachusetts 


HE term pilonidal sinus, first em- 
ployed by Dr. R. M. Hodges in 1880, 
has been carried on in the literature 
without sufficient critical analysis. Cysts 
and sinuses in the sacrococcygeal region 
have been designated by different writers 
as coccygeal fistula, sacral sinus, postanal 
dimple or fistula, posterior umbilicus, 
sequestration dermoid and more recently 
as raphe coccygeal inclusion. This varied 
and confusing nomenclature is due pri- 
marily to differences in opinion as to the 
exact embryologic origin of the lesion. 
These midline cysts and sinuses have been 
found at all levels of the spinal column; 
it is thought, therefore, that they should be 
classified according to anatomic location. 
Sacrococcygeal pilonidal cyst has always 
been considered a minor ‘surgical lesion. 
Ottenheimer writes: “All ‘of us are con- 
fronted from time to time with problems 
of minor surgery. . . . The treatment of 
pilonidal sinus justly falls into this cate- 
gory, ... ” Surgical staffs usually refer 
the surgical management of this condition 
to less experienced surgeons. In the military 
service the loss of man-days and hospital 
beds was so great and so costly that a 
bulletin was issued by the War Department 
describing the actual technics to be fol- 
lowed, the types of patients suited for 
surgery and the plan of postoperative 
care. The long period of dressings and the 
high incidence of unhealed wounds present 
to the surgeon a challenge as yet unsolved. 
It is startling to review the numerous types 
of operations devised in the past five years 
alone for such a so-called minor lesion. 
The problem is obviously not one of life- 
saving but rather one concerned with 
curtailing the period of morbidity and 
disability. Permanent cure rests ultimately 
with the healing of a refractory wound and 


involves careful surgery and conscientious 
understanding in the postoperative care. 

The first reference in the literature is a 
letter entitled ‘‘Hair Extracted from an 
Ulcer” written on February 8, 1847, by 
Dr. A. W. Anderson of Gray, Maine, to 
the Editor of The Boston Medical and 
Surgical Journal in which he reported the 
case of a young man twenty-one years of 
age with a “scrofulous sore upon his back, 
which he believed would use him up.” 
The data of his examination and treatment 
follows: “‘I found, upon examination, a 
fistula opening near the os coccygis, over 
the left side. I tried to introduce a probe, 
and then various smaller instruments; 
but found it impossible, the opening being 
so small and crooked, to introduce any- 
thing into it. I found a tender spot about 
four inches above and to the left of the 
opening, which upon pressure discharged 
two or three teaspoonfuls of mucus mixed 
with pus. After opening the mouth or out- 
let, I used injections of nitrate of silver 
and chloride of mercury, and without any 
perceptible benefit. I then made an opening 
into a cavity, which discharged the same 
in quality as mentioned above, intending 
to lay it open to its mouth, but could not 
follow the track, for it ran in all directions, 
or rather branched. I threw injections into 
the opening which I had made, and they 
passed out at the natural outlet, but could 
force nothing the other way, i.e., from the 
mouth to the wound. 

‘““About three weeks after I made the 
opening, while at work upon it | drew out 
a black substance, in a loop form, as large 
round, when straight, as a large-sized rye 
straw, and very offensive. I found it was 
hair, closely matted, and about two inches 
in length. When it dried, the next day, | 
examined it again, and found it soft and 


* From the Surgical Service, Lovell General Hospital, Fort Devens, Mass. 


April, 1949 


477 


Berkowitz—Pilonidal Cyst 


fine, the color a dark brown. The discharge 
stopped, the wound healed rapidly, and 
he was entirely well in three weeks from 
the time he lost his hair.” 

Seven years later (1854) Dr. J. Mason 
Warren reported three cases of abscess 
of the buttocks to the Boston Society for 
Medical Improvement in an article entitled 
‘Abscess, containing Hair, on the Nates.”’ 
He, too, reported the presence of hair 
within the abscess cavities and emerging 
from the coccygeal openings. Following 
incision and drainage in one case, he noted 
two channels leading from the main cavity 
to the adjoining abscesses; this was ex- 
plained by stating “‘It would seem probable 
that originally the hair was contained in a 
cyst, which, from the irritation caused by 
sitting, had suppurated, and the pus had 
burrowed in different directions.” 

In his paper “Pilo-nidal Sinus,” read 
on November 8, 1880, before the Boston 
Society for Medical Improvement, Dr. 
R. M. Hodges referred to the cases of 
Warren and continued with his own 
description of the lesion: “‘A fistulous 
opening—rarely more than one—over the 
coccyx, in the immediate vicinity of the 
anus, and always in the median line, 
annoys the patient by the itching, irrita- 
tion, and discharge of pus by which it is 
accompanied. ... A director or probe 
being introduced passes at considerable 
depth above and below the opening, 
indicating a cavity of an inch or more in 
diameter, but does not enter the gut. On 
exposing its interior by an incision, a 
certain quantity of pus is evacuated, and a 
lock of loose hair is found occupying the 
space, more or less matted or curled, and 
of varying size and amount. . . . For the 
development of this rather singular lesion, 
to which for the sake of designation, | 
venture to give the name of pilo-nidal 

Coincident with the early descriptions 
of sacrococcygeal cysts and sinuses numer- 
ous suggestions arose as to their mode of 
origin. Warren believed that there was a 
change in the polarity of the hairs in the 


coccygeal region with resulting ingrowth 
and he wrote: “‘It would seem possible, 
however, that it may begin in the stout 
hair or hairs from a single follicle becoming 
in some way deviated from their normal 
direction and inverted upon themselves 
within the follicle itself; the continued 
growth of the hair would then result in 
the formation of a tangled knot or ball of 
hair which might readily give rise, after a 
time, to irritation, . The occurrence 
of the disease in the median line between 
the folds of the nates may, perhaps, be 
explained by the constant pressure and 
moisture of the part softening both the 
newly-formed hair and the epidermic cells 
surrounding the mouth of the follicle.” 
Hodges described a method by which 
hairs tended to penetrate the skin and 
become matted and imbedded: ‘‘In view 
of these several facts there is no occasion 
for surprise that body hairs, broken off 
by friction or decay in a pilous region 
which entangles them and prevents them 
from falling, should felt and mat together 
when they have lodged and accumulated 
in a depression favorably situated for their 
reception and retention, and subject to 
so much motion in walking and sitting 
as the one to which attention has been 
directed. Neither is it strange that they 
should, in course of time, excoriate the 
surface, softened by continuous perspira- 
tion, and penetrate or even perforate the 
integument; nor that, finally by the 
inflammation and suppuration provoked, 
they should become a subcutaneous foreign 
body, the original dimple in the skin 
degenerating into the fistulous orifices 
of a more or less extended excavation in the 
cellular tissue, for which the possessor is 
compelled to seek surgical advice.” 


THEORIES 


Nerve Origin. Embryologically, the 
primitive streak is formed in the third or 
fourth month of fetal life. Shortly there- 
after, a fold appears on each side of it 
between which arises the medullary groove. 
These folds develop slowly in height and 
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incline toward each other in the dorsal 
midline until fusion takes place; this 
obliterates the medullary groove and 
converts it into the definitive medullary 
canal. (Fig. 1.) This canal becomes the 
permanent central canal of the spinal 
cord, and the cells surrounding it become 
the central nervous system of the full term 
fetus. During this process of development 
the spinal vertebrae are forming from 
primitive mesoderm. Until the third month 
of fetal life the spinal cord occupies the 
entire spinal canal; then a rapid growth 
of the spinal column takes place resulting 
in the cord being drawn upward to the 
third lumbar vertebra. Normally the caudal 
portion of the medullary canal is obliterated 
during intra-uterine life and is represented 
at birth by the filum terminale which 
extends from the end of the spinal cord 
to the back of the first coccygeal segment. 
Tourneaux and Herrmann, Mallory, 
Gage, Moise, Ripley and Thompson and 
Kooistra are of the opinion that epithelial 
cells of the caudal end of the neural tube 
persist as vestiges which result in the 
formation of pilonidal cyst and sinus. 
Mallory states: “ . In fetuses of 3-6 
months there is very frequently present 
over the coccyx a canal lined with epi- 
thelium—in some cases connected with 
the skin, in others near the coccyx . . 
It seems . . . likely that they are due to 
incomplete obliteration of a former canal, 
and extending, as they all do, upward and 
posteriorly to the coccyx, the medullary 
canal seems the most likely origin.” 
Tourneaux and Herrmann describe the 
spinal cord as extending at first to the tip 
of the vertebral column and becoming 
attached to the skin caudally. At the end 
of the third month of embryonic develop- 
ment there is marked inequality of growth 
of the medullary tube and the vertebral 
column, resulting in the spinal cord being 
drawn upward. The stretched distal portion 
is still adherent to the skin and continuous 
with the rest of the cord. By the fifth 
month a segment of this is separated from 
the central nervous system becoming a 
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tubular structure lined with epithelium 
known as coccygeal vestiges. This, too, 
undergoes progressive atrophy. Failure 
of atrophy to occur, according to them, 
results in congenital sacrococcygeal tumors 
and sinuses. 


Me dullary Groove 


Definitive Medullary Canal complete 


Fic. :. Development of the neural tube. (From Ranson- 
Anatomy of the Nervous System, W. B. Saunders Co.) 


Oehlecker is of the opinion that in the 
early. embryo the lower three or four 
caudal vertebrae disappear and become 
the caudal ligament, a connective tissue 
prolongation of the spinal column which 
is attached to the skin. (Fig. 2.) As the 
caudal vertebrae undergo rapid growth 
the overlying skin is unable to maintain 
the same rate of growth and is displaced 
upward and posteriorly drawing with it 
the tip of the caudal ligament. By the 
fourth or fifth month the skin which 
originally covered the tip of the coccyx 
lies over the third and fourth caudal 
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vertebrae; this site is thin, hairless and 
vascular and is called by him the ‘sacral 
bald spot.’ The caudal ligament attached 
to the skin exerts a pull on it producing a 
depression, the coccygeal dimple. Com- 
bining the ideas of Oehlecker with those of 


Centrat Canal 


Spinar Cord 


a 


Caudal Ligament 


Fic. 2. Development of the caudal ligament. (From 
Oehlecker. Deutsche Ztschr. f. Chir., 197: 268, 1926.) 


Tourneaux and Herrmann, Mims Gage 
states that pilonidal cysts arise from two 
distinct embryologic developmental de- 
fects, the cyst from vestiges of the medul- 
lary canal and the dimple from the 
attachment of the caudal ligament. 
Ectodermal Invagination. Dr. H. B. 
Stone reports sixty-one cases of ‘coccygeal 
fistula’ and, after consultation with Dr. 
G. L. Streeter, Department of Embryology, 
Carnegie Institute of Washington, Balti- 
more, Md., states that pilonidal sinus is the 
result of a special downgrowth of epi- 
thelium from true skin and not from the 
medullary groove. He compares this struc- 
ture with other organs formed by special 
downgrowth, such as the breast and the 
external ear. In a later communication he 
compared pilonidal sinus with the preen 
gland (glandula uropygii) of many species 
of birds, a structure imbedded in the sub- 
cutaneous fat over the lowermost caudal 
vertebrae. It is a multitubular gland whose 
tubules converge and empty through an 
epithelial-lined duct to the skin of the back. 


There is often a tuft of fine hair-like 
feathers about the orifice known as a 
‘wick.’ The direction of the duct from 
its orifice is up and back as in pilonidal 
sinus. The gland secretes an oily material 
which the bird utilizes to waterproof its 
feathers. It has also been suggested that 
these glands are primarily scent glands 
and have to do with sexual attraction. 
The main exponent of the invagination 
theory is Dr. S. L. Fox who studied serial 
sections in the sacrococcygeal region of the 
embryo showing various stages of in- 
vagination. The condition usually dis- 
appears but may persist into adult life. 
It is derived from budding or growth 
centers in the basal layer of the ectoderm 
which give rise to hair follicles and glands. 
He mentions that it becomes evident after 
the second decade and is probably asso- 
ciated with development of the secondary 
sex changes of puberty. Fox admits the 
existence of coccygeal medullary vestiges 
but states that they give rise not to 
pilonidal cysts but to large cystic or solid 
tumors which are rarely found in infants. 
Vestigial Sex-Gland Origin. It is an 
accepted fact that cysts and sinuses in the 
sacrococcygeal region are most commonly 
seen between the second and third decades, 
a period of intense sexual activity. Dr. 
H. I. Kallet advances the theory that a 
vestigial secondary sex gland is located 
in the coccygeal region: “ . It might 
be assumed that a baby may be born with 
an embryonic remnant of a_ vestigial 
secondary sex gland, which is constantly 
located in the sacrococcygeal region. This 
gland, apparently, plays a greater role in 
the male than it does in the female. The 
embryonic rest, when present during in- 
fancy and early childhood, remains quies- 
cent. Then adolescence occurs and under 
the stimulus of hormones that induce 
secondary sex characters, the hair on the 
body etc., this gland, too, is activated; 
and as it becomes activated, it develops 
hair. The process continues during early 
puberty until late adolescence when the 
hair and the rest of the tumor tend to 
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undergo degeneration. At this stage, pain, 
swelling and discharge occur. . . . ” Kallet 
believes there is a definite familial tendency 
and an unusually large number of twins in 
the families of those with pilonidal lesions. 


CLINICAL FINDINGS 


Sacrococcygeal pilonidal cyst with in- 
flammatory involvement is found pri- 
marily in the young adult between twenty 
to thirty years of age although cases have 
been reported in the newborn and in men 
beyond the age of sixty. Males are affected 
more than females in a ratio of 4:1 and 
brunettes more than blondes in a ratio of 

1. The incidence is highest in obese, 
hairy individuals of the hypopituitary 
type. Any hereditary factor has not been 
proved yet it is of interest that in the 
literature there are three references to 
pilonidal cyst in identical twins (Mechling, 
Goldberg and Bloomenthal, P. F. Fox). 
The condition is restricted almost entirely 
to the Caucasian race with the exception 
of a few cases in the negro (Smiley, 
Breidenbach and Wilson, Saleeby and 
McCarthy). Nationality and occupation 
seem to make no difference in the incidence 
of the lesion except that trauma of occupa- 
tion may be a precipitating factor in the 
development of symptoms. With the onset 
of puberty, signs of infection often become 
evident, and the patient becomes aware 
for the first time of the ‘cyst at the base 
of the spine.’ 

The predominant complaints are pain 
and drainage in the coccygeal region, the 
degree of pain varying with the extent of 
obstruction to free drainage. With closure 
of the sinus openings and development of 
infection, all the signs and symptoms of 
acute inflammation are manifest. The 
swelling is hard and tender and usually 
located just to one side of the midline over 
the sacrococcygeal region. In cases with 
no visible sinus opening there may be 
some question as to diagnosis. As the 
abscess continues to develop it may 
rupture spontaneously through the skin 
producing adventitious openings in or 
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near the midline, or it may rupture and 
burrow through the subcutaneous fat 
producing sinus openings laterally over 
the buttock, cephalad over the sacrum or 
distally about the anus. With subsidence 
of the acute inflammation, there remains 
intermittent foul drainage from the original 
sinus openings and from the adventitious 
granulating orifices. A history of recurring 
abscesses in the coccygeal region is diag- 
nostic of pilonidal disease. As a rule about 
30 per cent of patients seeking consulta- 
tion have had previous incision and 
drainage. Systemic symptoms are very 
rare, and only occasionally is there a 
slight rise in temperature, chills, nausea 
or vomiting. In the few cases reported of 
continuity between the pilonidal sinus 
and the spinal canal (Moise, Ripley and 
Thompson, Shenkin et al.) there have 
been signs and symptoms of meningitis. 

The diagnostic smooth, round sinus 
opening or openings are found in the 
midline over the lower sacrum and coccyx. 
These sinuses are small and usually admit 
a small probe with difficulty The sinus 
tract is directed upward for a distance of 
0.5 to 6.0 cm. to the one or more cystic 
cavities lying on the coccygeal fascia. 
Secondary sinus tracts extending laterally 
from the main cyst are often palpable 
beneath the skin as hard fibrous cords. 
These terminate in ragged granulating 
secondary sinus openings. Fine hairs may 
be seen protruding from the sinus openings 
particularly in those who have symptoms 
for the first time. Drainage may be 
purulent, seropurulent or saniopurulent 
and in most cases has a very foul, offensive 
odor. The diagnostic signs of pilonidal 
disease are abscess formation and one or 
more midline sinus openings in the sacro- 
coccygeal region. 


PATHOLOGY 


The midline sinus or sinuses com- 
municate with a simple or multiloculated 
cyst situated in the subcutaneous fat over 
the coccyx and firmly adherent to the 
sacrococcygeal fascia. The sinus and cyst 
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are lined by stratified squamous epithelium. 
Infrequently a cyst is present and no 
demonstrable sinus opening is evident. 
In true ‘hair-nest’ cysts the hair is very 
fine, knotted and curled. The hair follicles 
in the lining epithelium are destroyed by 
recurrent infection and do not regenerate. 
With the onset of inflammation and 
accumulation of pus, the lining epithelium 
is also destroyed and replaced by granula- 
tion or scar tissue. As pressure increases 
within the cyst spontaneous rupture to 
the outside may take place, or the infection 
may burrow through the fat and then 
rupture over the sacrum, buttocks or 
about the anus. The tracts formed by this 
burrowing are lined by friable easily- 
bleeding granulation tissue. These sinus 
tracts never communicate with the rectum 
except in the rare instance of a coincident 
posterior anal fistula. 

In only a few cases has there been 
definite evidence of continuity between 
a pilonidal sinus and the spinal canal. 
Moise reports a case of staphylococcus 
meningitis secondary to a congenital sacral 
sinus in which recovery followed a lumbar 
laminectomy with drainage; the sinus 
extended from the skin over the sacrum 
through a bony defect into the spinal 
canal. Ripley and Thompson report a 
case of pilonidal sinus complicated by 
staphylococcus infection of the meninges; 
the sinus extended to and communicated 
with the subarachnoid space. Following 
excision of the sinus tract and open 
packing, the infant of three and one-half 
months expired on the eighth postopera- 
tive day. Shenkin et al. report the case of a 
male child twenty-two months of age who 
died following spinal cord infection; au- 
topsy revealed a definite communication 
from a sacral dimple through the filum 
terminale to the central canal of the cord. 
Kooistra reports a pilonidal sinus occurring 
over the third dorsal spine which extended 
to within the substance of the cord. Most 
pilonidal sinuses found above the sacro- 
coccygeal region have been found to 
communicate with the central nervous 


system and have been associated with 
spina bifida. 

In the early, simple cyst a moderate 
degree of fibrosis with round cell infiltration 
of the cyst wall is seen microscopically. 
As infection and drainage increase a 
plasma cell and lymphocytic reaction 
occurs. The fully developed abscess dis- 
plays gross pus and extensive necrosis with 
marked neutrophilic invasion. A number of 
observers (Stone, Fox, Rogers and Hall) 
have found skin appendages, such as hair 
follicles, sebaceous glands and sweat glands 
on microscopic study of excised tissue 
although Breidenbach and Wilson found 
no evidence of skin appendages and could 
not explain the presence of hair. 


DIFFERENTIAL DIAGNOSIS 


Ischiorectal or perianal abscess occurs 
as a reddened, tender, indurated swelling 
lateral to the anus. Like pilonidal abscess 
it is usually of short duration prior to 
diagnosis and treatment due to the severe 
pain which it induces. Occasionally these 
abscesses run around the anus posteriorly 
to become horseshoe abscesses and rarely 
do they point over the lower sacrum. 
There is a definite systemic reaction with 
chills, fever, headache, sweating, rapid 
pulse and leukocytosis. The origin of an 
ischiorectal abscess is almost universally 
within the anorectum and the abscess 
itself is merely one-stage in the develop- 
ment of an anorectal fistula. With the 
discovery of an internal opening at or 
near the anorectal line, the diagnosis is 
incontestible. 

Fistula in ano is the last stage in the 
burrowing of infection from the anorectum 
through the perirectal and perianal tissues 
to the skin of the buttocks and perianum. 
The draining sinus opening is always 
connected with an opening in the ano- 
rectum which may be found by direct 
inspection through an anal speculum at 
times with the aid of dye injection. A 
solid cord palpable beneath the skin repre- 
sents the tract leading to the anorectum. 
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The external opening or openings of an 
anal fistula are not commonly found in the 
pilonidal region. 

Furuncle in the coccygeal region like a 
furuncle elsewhere is characterized by 
redness, swelling and pain. As a rule the 
furuncle is more superficial than is the 
pilonidal abscess, smaller in size, less 
painful and much less indurated. There is 
no systemic reaction and with subsidence 
of the inflammation there is no recurrence. 

Sebaceous cyst is determined by a 
localized swelling of long duration with no 
history of persistent drainage. There is no 
external sinus opening. The contents con- 
sist of a thick, white, cheesy material with 
no odor such as characterizes the purulent 
contents of a pilonidal abscess. 

Unusual Conditions. Chronic infections 


of the sacrum or of the perisacral tissues 
such as tuberculosis, osteomyelitis, syphilis 
and actinomycosis are diagnosed by x-ray 
examination of the bony tissues and 
laboratory studies of the purulent dis- 


charge. Chordoma arises from residua 
of the original notochord and pathologically 
consists of cartilage and mucin. Teratoma 
is seen at birth and results in a high per- 
centage of stillbirths. Arising ventral to 
the sacrum, it consists of derivatives from 
ectoderm, endoderm and mesoderm and 
characteristically shows extraskeletal bone 
by x-ray. Meningocele is a soft distensible 
swelling which transfers a cough impulse. 
Pressure over the swelling causes reduction 
in size and bulging of the fontanelle. On 
paracentesis spinal fluid is obtained. Tumor 
of the coccygeal gland or gland of Luschka 
is very rare and is diagnosed only micro- 
scopically by the presence of paraganglionic 
tissue. Tumor of the postanal gut arises 
rarely when the embryologic neurenteric 
canal fails to atrophy. This canal is the 
result of union of the central canal of 
the cord with the early alimentary canal. 
The postanal gut is that portion distal 
to the point of meeting of the proctodeum 
with the primitive hindgut. This tumor 
arises ventral to the sacrum and coccyx. 
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TREATMENT 


End results in the treatment of pilonidal 
cysts have been generally unsatisfactory 
from the standpoint of morbidity, delayed 
wound healing and recurrence. The mass 
of literature which appears each year with 
new surgical technics and new chemo- 
therapeutic approaches is an indication 
in itself that the sine qua non has not yet 
been attained. Stone has advised excision 
of the cyst before the onset of infection 
describing this procedure as ‘sound pro- 
phylactic surgery.’ Ottenheimer writes: 
7 . if the dimpling is patent enough to 
admit a short probe, operation should be 
advocated.”” On the other hand, Barker 
states that small, non-disabling cysts 
should be disregarded and only those with 
recurrent infection should be treated sur- 
gically. During World War 11 this latter 
plan was finally adopted and enforced 
by the War Department. The utiliza- 
tion of methylene blue in detecting the 
extent of sinus tracts has been a bone of 
contention among many surgeons. In 
numerous technics of primary closure 
non-absorbable suture has now replaced 
chromicized catgut. Sulfa drugs have 
been tried systemically and locally often 
along with intramuscular penicillin. De- 
spite everything devised and attempted 
the cure of pilonidal cyst still remains 
difficult and the cause of delayed healing 
and recurrence an unsolved enigma. 

Non-surgical Treatment. Sclerotherapy 
involves application of a sclerosing solution 
to the cyst and sinus tracts. Cutler and 
Zollinger and Block and Greene have 
used modified Carnoy’s solution as their 
fixative, a mixture of absolute alcohol 
6 cc., chloroform 3 cc., glacial acetic acid 
1 ce. and ferric chloride 1 Gm. Other 
sclerosants have been applied, such as 
silver nitrate (Crookall) and fuming nitric 
acid (Biegeleisen). The fixative is injected 
or applied to the sinus tract, followed by 
curettage, repeating the technic every two 
to four weeks. In some cases the cyst is 
incised under local novocain and packed 
with the sclerosant for five minutes every 
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three to four days. With this type of 
treatment, healing has been reported in 
four to ten weeks. 

Galvanism has been employed by Mail- 
lard in one case with no resulting pain or 
incapacity. The sinus tract became ex- 
foliated and was replaced by healthy 
granulation tissue. Treatment in this case 
took three months, and at the end of six 
months there was no evidence of recurrence. 

X-ray therapy has been suggested by 
Turell as a substitute for surgery in recur- 
rences of infected sinuses. He has reported 
two cases of patients with recurrence 
following surgery who were treated by 
650 to 675 roentgen units over a period 
of six weeks to two months, with sub- 
sequent solid healing. Sher states that 
x-ray treatment should be administered 
for thirty days as a routine postoperative 
procedure and advocates 80 roentgen 
units every three to four days for eight 
treatments using a 140 KVP with a 3 mm. 
aluminum filter. 

Ambulatory Surgical Treatment. Inci- 
sion and Drainage: Accumulation of pus 
in a pilonidal cyst with cessation or 
diminution in drainage from the sinus 
openings results in throbbing pain in the 
coccygeal region, with marked discomfort 
upon walking and sitting. Occasionally a 
small probe may be passed through one 
of the sinus openings facilitating drainage, 
and this procedure along with hot sitz 
baths may result in subsidence of the 
inflammatory process. However, in most 
cases, more immediate cure of the abscess 
is accomplished by incision and drainage. 
Intravenous pentothal anesthesia is ideal 
for this operation. Whenever possible, 
incision is made close to the midline 
resulting in a draining sinus well within 
the area of later local excision. After 
reaching the abscess cavity all pockets are 
broken down digitally and the wound 
packed with iodoform gauze. Postoperative 
discomfort is at a minimum. Hot sitz 
baths are begun the day after operation, 
and in forty-eight hours the original pack- 
ing is removed. Drainage is markedly 
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diminished after seven to ten days. Actual 
excision should not be performed until 
at least two weeks have elapsed after 
incision and drainage. 

Excision by Hot Cautery: Excision of a 
pilonidal cyst may be accomplished as an 
out-patient or office procedure under local 
novocain anesthesia employing a hot cau- 
tery for the excision and control of bleed- 
ing. Originally performed and reported by 
Stanton this technic has been elaborated 
and developed more extensively by Rogers, 
Swenson and Sawyer. Incision is made in 
the midline through the cyst down to the 
sacrococcygeal fascia. Each half of the 
cyst is excised separately, the wound 
packed with vaseline gauze and the 
patient allowed to go home. After three to 
four days the original packing is removed, 
and the wound is thereafter dressed every 
one to two days as in the open packing 
method. In a dry field all cyst and sinus 
tissue can be identified and removed, only 
a small block of tissue is excised, no 
infected dead space is left behind and no 
hospitalization is required. 

Hospital Surgical Treatment. Excision 
with Open Packing: Inasmuch as all drain- 
ing pilonidal cysts are infected, open 
packing is considered to be a _ sound 
surgical procedure. Kleckner reports that 
87 per cent of men with wide experience 
in pilonidal surgery prefer excision with 
open packing because of the lowest in- 
cidence of recurrence. The greatest objec- 
tion to open packing is the long period of 
postoperative drainage and the tedious 
task of repeated dressings. Under spinal 
anesthesia a block of tissue including the 
pilonidal cyst is excised down to the 
sacrococcygeal fascia or sacrococcygeal 
ligaments. All bleeding points are tied 
with No. o plain catgut and the wound 
packed with vaseline gauze. There is very 
little postoperative discomfort. After three 
to four days the packing is changed and 
the patient is allowed to go home. As the 
drainage becomes foul the packing may be 
replaced by iodoform gauze. The remainder 
of the convalescent period consists of 
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changing the packing every two to three 
days and constant observation of the 
wound to prevent premature bridging of 
tissue with formation of blind scar-tissue 
sinuses. After two to three weeks the 
patient may take hot sitz baths twice a 
day followed by packing. The wound 
edges should be kept clean shaven. The 
average healing time is eight to fourteen 
weeks. 

Marsupialization: Originally conceived 
by Buie and later performed extensively 
by Coffey and by Peterson, this operation 
consists in uncapping the cyst and sinus 
tracts followed by suturing the adjacent 
skin to the cyst lining. Local anesthesia 
is adequate. Purulent and necrotic material 
is wiped away from the sinus tracts, a 
wedge-shaped piece of tissue is removed 
between the cyst wall and the skin and the 
cyst wall is approximated to the skin with 
cotton or silk. Hot sitz baths are instituted 
on the day following operation and sutures 
are removed on the fifth day. The epithe- 
lium of the cyst lining with exteriorization 
gradually assumes the thickness and char- 
acteristics of true skin. 

Excision with Partial Closure: This opera- 
tion was performed for the first time by 
Colp and later by MacFee, DePrizio, 
Mutschman and others. Its purpose was 
two-fold: first, to cut down the long healing 
period of the open packing method and 
second, to control the difficulties encoun- 
tered in the various primary closure 
technics. Two elliptical incisions are made 
lateral to the sinus openings down to the 
subcutaneous fat. The skin edges are 
undercut widely down to the fascia over 
the gluteus maximus, and the entire block 
of tissue is Stripped from the sacro- 
coccygeal fascia. After control of bleeding 
the skin edges are approximated to the 
fascia with interrupted medium silk leaving 
an open wound } inch in width. (Fig. 3.) 
lodoform gauze is placed over the wound 
and a firm pressure dressing applied. 
Sutures are removed in seven to ten days. 
In this procedure there is no dead space, 
accurate hemostasis is obtained by pressure 
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of the lateral skin flaps and drainage is 
accomplished as a result of the partially 
open wound. The average healing time is 
three to ten weeks. 

Excision with Primary Closure: When 
successful, this type of operation is ideal 


Cyst and sk 


in edges 
undercut 


B. = Skin edges are approximated to the 
Sacrococeygeal Fascia 


Cc. Partial closure completed and 
ready for pressure dressing, 


Fic. 3. Excision with partial closure. (From 


MacFee. Ann. Surg., 116: 691, 1942.) 
for pilonidal cyst. (Fig. 4.) There is no 
necessity for repeated dressings, healing 
is rapid and the period of disability is 
reduced to a minimum. No more skin and 
subcutaneous fat is excised than is ab- 
solutely essential to include all sinus tissue. 
It has been suggested that if the cyst is 
opened accidentally and the contents 
spilled, open packing should be sub- 
stituted. Absolute hemostasis, obliteration 
of the dead space and prevention of infec- 
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tion present the greatest problems. The 
various technics devised and employed 
have been ingenious, but their number 
alone bespeak the need for some other 
method of treatment. (Table 1.) 

Gage, Dunphy and Matson employ silk 
technic throughout for bleeders and for 


Lowest row of sutures approximates 
fat to Fascia in the midline 


Skin is closed with vertical mattress 
sik sutures 


Fic. 4. Primary closure. (From Ferguson. Ann. 
Surg., 101: 475, 1935.) 


the closure. Dunphy frees the fat from the 
deep fascia by undercutting, and with the 
lowest row of sutures fastens the fat to the 
fascia in the midline. The subcutaneous 
fat and skin are then closed with vertical 
mattress silk sutures. He sometimes uses 
fine steel wire or silkworm gut as retention 
sutures. Ferguson and Mecray apply reten- 
tion sutures of alloy steel wire. Woldenberg 
closes with catgut throughout, sprinkling 
sulfathiazole powder into the wound prior 
to closure of the skin. Byrne ties bleeders 
with fine cotton and sometimes closes the 
deepest layer with a row of fine cotton 
sutures; skin and fat are approximated 
with a figure-of-eight alloy steel wire. 
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Barber sprinkles the wound with sul- 
fanilamide crystals and then repairs with 
a deep row of interrupted catgut and a 
row of interrupted silk; sulfathiazole is 
given by mouth for twenty-four hours 
preoperatively and is continued for three 
days. Barker closes, using heavy nylon 


TABLE 1 
AVERAGE HEALING TIME (DAYS) 


Par- 


Pack- 


ing 


Swinton and Hodge 
Pickett 


Ferguson and Mecray 
Dunphy and Matson 
Shute et al 


Rogers and Hall 


Swenson et al 


mattress sutures tied over buttons; sul- 
fanilamide is dusted into the wound and 
the skin approximated with dermol mat- 
tress sutures. Camp and Polites apply 
three to five retention sutures of No. 8 
silk beneath the sacrococcygeal ligament 
and then close the wound in three layers 
sprinkling sulfanilamide into each layer. 
Shute makes lateral incisions through the 
gluteal fascia which is turned medially and 
sutured to its fellow of the other side; 
the lateral sections of the glutei are then 
approximated in the midline; bleeders 
are tied with No. 38 stainless steel wire 
and the wound is closed using No. 32 steel 
wire. Brezin makes a C-shaped incision 
reflecting a pedicle skin flap; the cyst is 
dissected free beneath this flap and the 
flap is sutured back into place; a mixture 
of sulfathiazole 10 per cent and cod liver 
oil 10 per cent in lanolin is applied to the 
wound as a dressing. Johnson makes a 
transverse incision in healthy skin above 
the infected area and dissects the cyst 
from above downward; dead space is 
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eradicated by suture through the skin 
to the coccygeal fascia. Lahey transplants 
a pedicle flap into the defect to decrease 
the amount of scar over the sacrum. 
Swinton has revised this operation by 
making a V-shaped incision in the buttocks 
lateral to the defect. (Table 11.) 


TABLE II 
RECURRENCE RATE 


(Per Cent) 


Pri- Mar- 
mary supial- 
Clo- iza- 
sure tion 


Breidenbach and Wilson. . 
Gage.. 
Dunphy and Matson. 
Ferguson 

Ferguson and Mecray 


Swinton and Hodge 
Woldenberg.............. 


REPORT OF CASES 


During the period July, 1944 to Sep- 
tember, 1945 a total of ninety-three 
patients with sacrococcygeal pilonidal dis- 
ease were treated surgically by the writer 
at Lovell General Hospital. This series 
represented only a small percentage of the 
total number examined. In September, 
1944 a War Department Technical Bulletin 
was issued stating that only those cysts 
would be excised in which there had been 
repeated recurrences of acute infection 
within a short period of time, and that 
simple abscesses were to be incised and 
drained followed by return of the soldier 
to full duty. Other circumstances fre- 
quently arose requiring astute judgment 
as to whether it was worth while from the 
military standpoint to salvage the soldier. 
Occasionally men were inducted into the 
service with draining sinuses and with 
other defects sufficient to consider them 
unfit for military service; in such cases 
prompt separation was effected. Others 
with persistingly recurrent sinuses after 
three to four excisions and with coexisting 
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physical defects were likewise separated. 
Those conditions treated surgically were 
as follows: frank abscesses, twenty-nine; 
primary cysts, thirty; recurrent sinuses, 
ten and unhealed wounds, twenty-four. 
It was impossible to follow these patients 
after release from the hospital so that 
final and reliable figures are not available. 

The average duration of symptoms in 
pilonidal abscesses prior to surgical inter- 
vention was 6.9 days. Intravenous pen- 
tothal (500 mg.) was found to be ideal for 
anesthesia. Local novocain was not ade- 
quately effective. Most abscesses were 
in the midline or slightly to the left. The 
incision made was large enough to drain 
the thick, foul purulent contents as well 
as to admit an exploring finger. lodoform 
gauze served the dual purpose of packing 
and deodorant. Hot sitz baths were started 
the day following operation and continued 
until cessation of drainage. Packing was 
removed in forty-eight hours. The average 
hospital stay for those returned to full 
duty was 7.6 days. Of the twenty-nine 
patients eight had had frequently recurring 
abscesses within a short period of time; 
after an average delay of 15.7 days these 
were subjected to excision of the cyst. 

A total of seventy-two excisions was 
performed of which thirty-eight were 
in primary cysts, that is cysts not previ- 
ously excised, ten in recurrent sinuses and 
twenty-four in unhealed wounds. Recur- 
rent sinuses were those previously excised 
but still presenting sinus tracts lined by 
epithelium. Unhealed wounds were granu- 
lating surfaces frequently with under- 
mining of the skin edges and with sinus 
tracts lined by firm scar tissue. 

Excision and open packing was _ per- 
formed in nine patients of whom eight had 
had frequently recurring abscesses and 
one had numerous draining sinuses due to 
silk sutures left from a previous operation. 
This method, the safest in all cases from 
the standpoint of recurrence, is especially 
the choice in obviously infected cases. By 
means of two elliptical incisions carried 
through the subcutaneous fat to the fascia 
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over the gluteus maximus and over the 
sacrum a block of tissue containing the 
cyst and sinus tracts is removed. Bleeders 
are tied with No. o plain catgut and the 
wound packed with vaseline or iodoform 
gauze. A low spinal is very satisfactory 
for anesthesia. On the day following 
operation the patient is ambulatory and 
starts hot sitz baths two to three times 
daily. In civilian life a patient is ready to 
be returned to his home on the third post- 
operative day. However, in the military 
service a soldier cannot be released from 
hospitalization until he is ready for full 
duty. With open packing, there is a long 
period of drainage and dressings, but the 
end result is worth the time and effort. 
All wounds closed well, with an average 
healing time of eighty-six days. 

The partial closure technic as described 
by MacFee was performed in twenty 
instances. Two elliptical incisions are made 
in the skin close to the sinus openings and 
the skin then undermined for a distance of 
4 to 6 cm. by dissecting away the sub- 
cutaneous fat down to the gluteal and 
sacrococcygeal fascia. All bleeders are 
tied with No. o plain catgut. The skin 
edges are sutured to the fascia in the 
midline with medium silk leaving an open 
wound about -inch in width. These 
silk sutures are left long and used to 
compress an iodoform gauze dressing to 
the wound. Nothing but liquids are 
allowed for one week, the bowels are 
bound up with paregoric orally and strict 
bed rest is enforced. On the eighth day 
sutures are removed, a cleansing enema 
given, iodoform dressings continued and 
the patient allowed out of bed. In an 
occasional case insufficient undermining 
of the skin results in the skin edges pulling 
away from the fascia. These wounds are 
packed and continue to heal as in the open 
packing method. The average healing time 
was 55.2 days in seventeen cases. There 
were three wounds which were not healed 
in 100 days and must be considered as 
probable recurrences. 

Primary suture when successful is the 
ideal method of closure of the pilonidal 
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wound.’ This technic was performed in 
thirty. cases with six failures. Several 
measures were employed in an attempt to 
obtain 100 per cent success, but no definite 
conclusions could be drawn. In eight cases 
sulfasuxidine was given orally in doses of 
4 Gm./Kg. of body weight for the first 
twenty-four hours and 4 Gm./Kg. daily 
for the followmg seven days preopera- 
tively. Laboratory examination of the 
stools showed a marked diminution of the 
colon count, but no accelerative effect 
on wound healing could be determined. 
On the day of operation and for the sub- 
sequent week sulfathiazole was given by 
mouth along with intramuscular penicillin 
in nineteen patients. The remaining three 
received no chemotherapy. As with partial 
closures the wounds were not disturbed 
for one week unless there were signs of 
wound infection demonstrated by pain, 
temperature and rapid pulse. On the fifth 
day sutures were removed in three patients 
in whom the wounds were found to be 
broken down, one because of a large 
hematoma and the other two because of 
frank pus formation. From then on these 
wounds were treated by open packing. 
The usual block excision down to the 
fascia was performed using catgut technic 
for ties and sutures. Closure in eighteen 
cases was completed by three rows of 
sutures, the lowest of No. 1 chromic 
approximating fat to fascia in the midline, 
the middle of No. o chromic for the sub- 
cutaneous fat and the top row of inter- 
rupted medium silk for the skin. With a 
large wound defect and difficulty in closing 
because of increased tension, the sub- 
cutaneous fat was dissected laterally from 
the glutei for a distance of 3 to 4 cm. and 
these lateral flaps sutured in the midline. 
Stay sutures of silkworm or of heavy 
braided silk were used for reinforcement. 
In twelve patients there were sinus tracts 
extending to the left of the midline; 
following excision, all of these side tracts 
were closed separately prior to closure of 
the central wound. In the twelfth patient 
the incision was carried more laterally 
and a flap moved over to cover the defect. 
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Firm pressure dressings were applied to 
all wounds following closure. The average 
healing time in twenty-four patients was 
30.6 days. There were six patients who 
showed either sinus formation or lack of 
solid healing at the end of one hundred 
days and are considered to be recurrences. 


SUMMARY 


1. “Hair-nest” sinus occurring at the 
base of the spine is more properly desig- 
nated sacrococcygeal pilonidal sinus. 

2. The first reference in the literature 
to the condition is a letter by Dr. A. W. 
Anderson, Gray, Maine, written to the 
Editor of The Boston Medical and Surgical 
Journal on February 8, 1847. 

3. The term “pilo-nidal sinus” was used 
for the first time by Dr. R. M. Hodges 
in a paper read before the Boston Society 
for Medical Improvement on November 8, 
1880. 

4. The theory of nerve origin is based 
on the assumption that remnants of the 
embryonic neural canal persist as epi- 
thelial rests. 

5. The theory of ectodermal invagina- 
tion predicates a special downgrowth of 
epithelium from the true skin as in the 
formation of the breast and external ear. 

6. The theory of vestigial sex-gland 
origin assumes the presence of a vestigial 
secondary sex gland in the sacrococcygeal 
region which becomes active at adolescence. 

7. Sacrococcygeal pilonidal cyst disease 
is found primarily in hairy, obese, white, 
male adults twenty to thirty years of age. 
The predominant complaints are pain and 
drainage in the coccygeal region. 

8. Diagnostic signs are abscess formation 
and one or more midline sinus openings 
over the sacrococcygeal joint. 

g. Various methods of treatment are 
discussed. Best results have been obtained 
by excision and open packing. 
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DEQUERVAIN’S DISEASE 


CLEMENT RICHARD HANLON, M.D. 


Bethlebem, Pennsylvania 


T is a well known fact that degenerative 
and inflammatory processes of tendons 
and their sheaths may give rise to disa- 

bility but it is not generally realized that 
such changes may give rise to various 
clinical syndromes which are not only 
fairly common but which may be treated 
by simple surgical medsures with almost 
dramatic improvement. In the past eight- 
teen years a number of very excellent and 
authoritative reports have appeared in 
American literature reviewing DeQuer- 
vain’s disease. Yet this syndrome is infre- 
quently diagnosed although it is common. 
Recently in analyzing a series of wrist le- 
sions it was noted that thirty-eight cases of 
DeQuervain’s disease had been seen in the 
past five years, of which thirty patients had 
submitted to surgery. Because of the excel- 
lent end results following operation, it was 
believed that review of the syndrome 
would be of value in order to emphasize its 
frequency and to point out the symptoms 
and signs that make the diagnosis tenable. 

Stenosing tendovaginitis of the radial 
styloid was first described by Fritz De- 
Quervain, a Swiss surgeon in Kocher’s 
clinic at Berne in 1895. Following DeQuer- 
vain’s first article in which five cases were 
cited, a considerable number of German 
and French clinicians reported additional 
cases investigating the condition quite 
exhaustibly. 

The first and most comprehensive report 
to appear was that by Alfons Eschle of 
Basle who in 1924 tabulated the 110 cases 
previously reported in the literature and 
added nineteen more cases which had come 
under his observation. While credit is often 
given to Stein as being the first American 
author to describe the lesion (American 
Journal of Surgery July, 1927), it was 
pointed ‘out by Hoffman in 1931 that in 
May, 1898 he had presented to the Ameri- 
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can Orthopedic Association a report of 
twelve cases of ““A Common Undescribed 
Affection of the Extensor Muscles of the 
Thumb,” all of which he had treated con- 
servatively. Schneider in 1928 presented 
fifteen cases in Surgery., Gynecology and 
Obstetrics. Finkelstein in 1930 contributed to 
the literature a most comprehensive report 
on this syndrome, mentioning twenty-four 
patients whom he had treated and citing 
experimental evidence to demonstrate that 
the lesion could be reproduced in animals. 
In his article the literature is completely 
reviewed up to 1930. Patterson in 1936 was 
the first to use the term DeQuervain’s dis- 
ease which according to Cotton has the 
advantage of brevity and distinction. Cot- 
ton, Morrison and Bradford in 1938 pre- 
sented three cases and pointed out that 
Hoffman had reported the disease only 
three years following the appearance of 
DeQuervain’s first article. In 1938 in the 
Annals of Surgery Keys reviewed the sub- 
ject and presented a case report. In 1943 
Potter and Wood added two additional 
reports, the former citing eight cases. 
Frequency. Comprere remarked that 
this lesion “is not uncommon and is quite 
disabling, yet there are few reports of these 
cases and the American literature is sur- 
prisingly silent upon the subject.” (Annals 
of Surgery, 1933). Cotton stated that while 
not rare, many cases go unrecognized even 
in the large surgical clinics and further 
remarked that “it has received no mention 
in the classical surgical textbooks, in 
standard systems of surgery and, except 
for a minor note, there is no mention of it 
in the Journal of the American Medical 
Association.” Brown in 1935 wrote that “‘it 
is a condition strangely neglected by 
British writers” while Burns found only 
one case reported in England up to 1936. 
It is the belief of all writers that the disease 
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is common and usually not diagnosed. It is 
more common in older patients and in 
housewives. Schneider found 119 women in 
a series of 135 cases; Finkelstein reported 
that twenty of twenty-four of his patients 
were women while in this series thirty pa- 
tients were women. 

Terminology. The term “stenosing ten- 
dovaginitis of the extensor and abductor 
tendons of the thumb” is probably the 
most descriptive. It has been termed 
“‘stenosing tendovaginitis of the radial sty- 
loid process” (Finkelstein), “‘chronic the- 
citis of the extensor muscles of the thumb,” 
“radial styloiditis,”’ which is not correct, 
and “stenosing fibrous tendovaginitis” 


(Kocher). 


ETIOLOGY 


Predisposing Causes. A positive rheu- 
matic history is infrequently obtained 
(three of twenty-four patients in Finkel- 
stein’s series). However, in this group being 
reported fifteen patients, or 39 per cent had 
other rheumatic symptoms. Syphilis and 
tuberculosis are uniformly absent. 

As previously stated the disease is most 
common in housewives. Fourteen of Finkel- 
stein’s patients were housewives while 
twenty-seven: of the thirty-eight patients 
in this series were housewives. Occupation 
appears to predispose to this condition. It 
has developed after prolonged piano play- 
ing, the operation of a buffer machine, 
following excessive washing and wringing 
out of clothes, fitting rubber rings on a 
pipe, the use of a typewriter or adding 
machine, as the result of excessive writing, 
chopping wood, fly-casting, carrying ob- 
jects, cutting cloth with heavy scissors, 
bottle corking, crocheting, boxing, holding 
a palette, etc. Potter suggests that han- 
dling a gun over a long period of time might 
be a causative factor but no cases have 
been reported to substantiate this. 

Exciting Causes. It is generally believed 
that the disease is of traumatic origin since 
it is seen most commonly in the laboring 
classes and the prevailing opinion in all 
reports is that the exciting factor must be 
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attributed to chronic trauma. An acute 
traumatic onset, while it has been reported, 
is rather infrequent. (In the group reported 
in this article nine patients stated that the 
symptoms had their onset after a single 
injury.) Cotton believes that recurring 
minor trauma in the region of the radial 
styloid process or in the overuse of the ex- 
tensor or abductor thumb muscles may be 
factors in the etiology. He calls attention 
to the fact often overlooked that radial 
abduction of the hand is a function of the 
thumb extensors almost unaided. Potter 
mentions that while the exciting cause may 
be acute trauma, more frequently it is the 
result of sustained or often repeated active 
adduction from a position of extreme ab- 
duction of the thumb. 

Eschle suggests that the cause of the 
thickening of the tendon sheath over the 
styloid process of the radius is chiefly a 
mechanical one. It is produced by increased 
friction of the tendons of the two muscles 
over the long groove at the distal radial 
end. This friction may be increased quanti- 
tatively by exertion. One may assume that 
the tendon sheath becomes edematous 
which causes further increased friction and 
that in this manner a vicious circle is 
formed, the ultimate result of which is a 
thickening of the tendon sheath. The fric- 
tion may be increased qualitatively if the 
normal smooth osseous base is changed by 
trauma. 

Eichoff explains that the cause of many 
cases is work requiring a constantly re- 
peated movement of the wrist, especially in 
ulnar abduction, with the thumb fixed on 
some object. With each movement in this 
position, the tendons of the extensor 
brevis and abductor longus muscles become 
taut over the styloid process of the radius 
and press upon the tendon sheath which is 
unable to avoid the pressure because it lies 
close to the bone. As a second factor during 
the ulnar abduction of the hand with a 
fixed thumb stretching of the entire ten- 
don sheath is produced. Extension of the 
tendons of the two muscles is strongest 
when the thumb is in opposition to the 
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hand in middle posture. If the hand with 
the thumb is now abducted in the ulnar 
direction, both tendons and the tendon 
sheaths must be overstretched. A simple 
experiment will verify this assumption. If 
one places the thumb within the hand and 
holds it tightly with the other fingers and 
then bends the hand severely in ulnar 
abduction, intense pain is experienced on 
the styloid process of the radius exactly at 
the place where the tendon sheath takes 
its course. The pain disappears the moment 
the thumb is extended again even if the 
ulnar abduction is maintained. In cases of 
forced abduction of the hand without si- 
multaneous involvement of the thumb one 
does not evoke this pain. Thus repeated 
overstretching of the tendon sheath results 
in injury to the gliding mechanism. 


ANATOMY 


The tendons of the abductor pollicis 
longus and the extensor pollicis brevis pass 
together through a compartment of the 
annular ligament over a groove on the outer 
aspect of the radial styloid. Careful palpa- 
tion of the lower border of the anatomic 
snuffbox in the normal wrist permits identi- 
fication of these two tendons separately al- 
though they are closely approximated and 
grossly seem to present a single cord be- 
neath the skin. The fibrous and osseous 
canal through which the tendons glide can 
be distinguished easily. The canal is lined 
with a tendon sheath lubricated with 
synovial fluid. This sheathjis about 24 
inches in length and is strengthened by the 
addition of some transverse fibers about 
5¢ of an inch wide which are dull, pearly- 
gray in color. At the margin of the sheath 
the synovial membrane is invaginated and 
goes over into the tendon as epitenon. The 
tendon, therefore, is closely connected with 
the tendon sheath but in such a manner 
that a certain capacity for motion in one or 
another direction is permitted. The posi- 
tion of the tendons exposes them to injuries 
more than others in the forearm. Further- 
more, on emerging from the canal together 
they assume a sharp angulation when the 
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thumb is abducted; this tends toward 
mechanical irritation. The first compart- 
ment is separated from the second by a 
bony ridge to which a vertical prolongation 
of the dorsal carpal ligament is attached. 

Histology. The inner surface of the ten- 
don sheath is lined by a flattened layer of 
cells termed the synovial layer. Imme- 
diately outside this synovial layer is a 
rather loose, cellular, connective tissue con- 
taining fine, thin-walled capillaries, and 
some larger vessels with thin muscular 
coats (the loose connective tissue layer). 
This layer gradually fuses with a very 
dense fibrous and hyaline tissue which 
corresponds to the annular ligament (the 
ligamentous layer). There is no separation 
between the latter two structures; they 
apparently fuse imperceptibly with each 
other. The firm, fibrous-like tissue that 
constitutes the annular ligament is prac- 
tically avascular and in its more superficial 
aspect is covered by a thin, loose, connec- 
tive-tissue layer containing blood vessels 
(the subcutaneous layer). 

Pathology. The one characteristic find- 
ing at operation is that the tendon sheath is 
considerably thickened and that it con- 
stricts the underlying tendons, interfering 
with their normal gliding mechanism. 
Grossly, the tendons are found to be of less 
dimension at the point of constriction and 
are somewhat larger on either side of this 
area. Effusion is seldom found within the 
sheath. The latter may be three to four 
times the normal thickness. and densely 
fibrous, even of cartilaginous consistency; 
this thickened portion of the sheath is 
brownish or reddish in color with a loss of 
the normal pearly luster. Adhesions may 
exist between the sheath and the tendons 
or between the tendons themselves. Usually 
the tendons show no gross pathologic 
changes. The microscopic pathologic 
changes described vary considerably. Some 
authors (DeQuervain, Florcken and Mi- 
chaelis) found the synovial surface intact 
while the surrounding fibrous tissue was 
thickened without any evidence of recent 
inflammation. Welti and Marion, on the 
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other hand, found evidence of recent 
inflammation with cellular infiltration and 
vascularization as well as an effusion of 
fluid in the sheath. Obviously the difference 
in the pathologic reports depends on the 
stage in which the study was made. 

Nussbaum divided the findings into two 
groups according to Finkelstein: The first 
group shows an increase of connective tis- 
sue in the tendon sheath wall three to four 
times the normal thickness. The fibers are 
more condensed than in the normal tissue. 
The synovial membrane is absent. In the 
second group the vessels and nerves in the 
loose connective tissue of the outer layer 
are infiltrated with numerous round cells. 
The middle layer consists of interlacing 
bands of connective tissue and shows a 
round-cell infiltration of vessels and nerves. 
Some sections show small, irregular ne- 
crotic areas. The vessels are more numer- 
ous on the inner side of this middle layer. 
The lumen end of the tendon sheath is 
frequently formed of necrotic masses. 

Symptoms. The onset is gradual over a 
period of weeks and months and often the 
symptoms are out of proportion to the ex- 
tent of the lesion (Stein). The chief com- 
plaint is pain on moving the thumb. The 
pain, at first dull, may become severe, 
localizing in the region of the radial styloid, 
radiating into the thumb and hand and up 
into the forearm. It is often neuralgic in 
character and may be worse at night. It is 
aggravated by motions of the thumb and 
wrist, particularly thumb and ulnar abduc- 
tion. The pain is not relieved by medica- 
tion, rest, or physical therapy and in some 
patients it is not relieved by adequate 
splinting in plaster of paris. In severe cases 
difficulty is experienced in grasping an ob- 
ject, such as a knife, spoon or glass. Pat- 
terson mentions weakness of the hand as a 
characteristic symptom. 

In severe cases incapacity may be com- 
plete while in milder cases there may be no 
interference with work. A number of au- 
thors have reported this syndrome to be 
bilateral. 

Signs. 


(1) Swelling over the region of 
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the tendon sheath causing obliteration of 
the anatomic snuffbox. (2) Distinct, local- 
ized, exquisite tenderness over the tip of 
the radial styloid process. (3) A circum- 
scribed thickening of the tendon sheath 
may be found on palpation and frequently 
a cartilaginous thickening is felt over the 
styloid process situated under the skin, not 
adherent to the underlying bone and mov- 
ing with flexion and extension of the 
thumb. This thickening may reach the size 
of a pea. (4) Forcible abduction of the 
thumb is painful. (5) The most pathog- 
nomonic sign may be noted on grasping the 
patient’s thumb and quickly abducting the 
thumb ulnarward. The pain over the sty- 
loid tip is excruciating. Also, with the 
thumb flexed in the palm of the hand and 
the fingers closed over it, sharp ulnar devi- 
ation of the hand causes severe pain in the 
region of the radial styloid. (6) There are no 
local signs of inflammation such as heat or 
redness and there is no crepitation felt on 
palpation. 

X-Ray Findings. X-ray examinations 
are uniformly negative according to Stein 
and Finkelstein. Cotton points out that 
this fact is one more reason for not recog- 
nizing the condition when it is present. 
Brown is one author who reports positive 
x-ray findings. His patient showed perios- 
teal irritation while Schneider found in two 
of his fifteen patients that a slight deposi- 
tion of lime salts appeared over the radius 
at the site of the fibrocartilaginous disc. 
He explains this as a “probable extension 
to the periosteum of the bone in the nature 
of a proliferative reaction such as one might 
expect from trauma or inflammation.” Such 
findings are comparatively rare according 
to Cotton. (Five x-rays in this series re- 
vealed a slight periosteal reaction.) 

Diagnosis. The possibility of DeQuer- 
vain’s disease must be considered, espe- 
cially if the x-ray studies are negative, in a 
patient complaining of pain in the region 
of the radial styloid process that has come 
on gradually without acute trauma and 
who has no localized signs of inflammation 
but who has localized tenderness, swelling 
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and pain on ulnar deviation of the hand, 
the thumb being flexed in the palm. 

Differential Diagnosis. Because there is 
so little general knowledge of this subject, 
the condition has been erroneously diag- 
nosed as rheumatism, neuritis, periostitis, 
tenosynovitis and tuberculous osteitis. Cot- 
ton points out that this condition is usu- 
ally considered as a sprain or rheumatism. 

Burns and Ellis state that the condition 
may be confused with a fracture of the 
scaphoid bone because of tenderness in the 
anatomic snuffbox but mention the his- 
tory and x-ray as being of value in ruling 
out this possibility. Burns states that 
sprain of the external lateral ligament of 
the wrist causes the diagnosis to become 
more difficult. However, the cardinal physi- 
cal finding in differential diagnosis is the 
presence of a bulbous swelling over the 
radial styloid process. The disease has 
never been found to be of tuberculous or 
luetic origin. 

Finkelstein in discussing the differential 
diagnosis reviews the most likely conditions 
that might be confused with DeQuervain’s 
disease and differentiates between them. 
Tuberculous tendovaginitis is less often 
primary than secondary, occurring usually 
by extension from a bone or joint focus. It 
is characterized by a serous exudate, some- 
times forming ganglia of a compound 
nature; occasionally rice bodies may be 
palpated and there is distinct crepitation 
imparted to the examining hand. The 
lesion is rarely circumscribed. Aspiration 
of the fluid and animal inoculation may be 
necessary in doubtful cases. Tuberculous 
osteitis is extremely rare. It seldom forms 
a swelling of any special form and when it 
occurs in this region, the bone itself is ten- 
der to pressure and not the tendon sheath. 
Movement is not particularly painful in the 
thumb. Negative x-ray findings will nullify 
this diagnosis. The absence of crepitation 
during movement of the thumb rules 
against tendovaginitis crepitans. There are 
negative neurologic findings and an ab- 
sence of hyperesthesia to exclude neuritis 
of the radial nerve branches. Constancy 
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and uniformity of the complaints and 
failure of antirheumatic therapy speak 
against arthritis. Gout, gonorrhea and 
syphilis are excluded by a negative history 
as well as blood and x-ray findings. 

Prognosis. (1) Palliative measures as a 
rule are not successful (Keyes). (2) Spon- 
taneous cures have been reported in a few 
cases but these are not common. (3) Unless 
properly diagnosed and treated, the condi- 
tion is progressive and tends toward chro- 
nicity. It is not only painful but at times 
disabling and because it is generally seen in 
the working classes, it may seriously affect 
the economic status of the patient (Finkel- 
stein). (4) Hoffman stated that some of his 
patients had had symptoms for as long as 
two years and had passed through the 
hands of several surgeons without a correct 
diagnosis. (5) ““A review of the literature 
on end-results following operative interven- 
tion is impressive. No failures have been 
recorded; nor is there any mention of re- 
currence in patients operated upon” (Fink- 
elstein.) The latter author, however, has 
recorded two cases with recurrence after 
operation. (6) Cotton and Eschle both be- 
lieved that prognosis following operative 
treatment is good. 


TREATMENT 


Although as Cotton points out opinion 
in the recent literature unanimously favors 
surgical. treatment, several authors have 
reported successful results following con- 
servative treatment. The only non-opera- 
tive treatment worthy of trial is prolonged 
immobilization of the thumb and forearm 
in a plaster cast but the percentage of re- 
currence may be high (Patterson). 

Schneider reported eight of fifteen pa- 
tients cured by plaster immobilization but 
the length of postoperative observation is 
not stated. Two of his patients in whom 
such treatment failed to effect a cure were 
relieved by operation. Hoffmann treated all 
his patients conservatively, that is, he used 
a well fitting plaster of paris splint extend- 
ing from the tip of the thumb to the middle 
of the forearm, with the thumb in full ex- 
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tension and abduction. He stated that the 
immobilization method gave uniformly 
good results in six weeks to six months. 

Palliative measures often are not success- 
ful in severe or long-standing cases. The 
ideal treatment is operation and this is true 
even in the early cases in many instances 
since operation is a simple surgical proce- 
dure, promises immediate cure and avoids 
the prolonged disability of plaster of paris 
immobilization. This is particularly im- 
pressed by Comprere, Keyes and Cotton. 
_ Of sixty-six cases reported by Eschle sixty- 
five patients were cured by operation and 
one improved. Finkelstein believes that in 
the acute stage conservative treatment 
could be tried in the form of plaster of paris, 
compression bandage or splint, baking and 
massage, diathermy, counterirritants ap- 
plied over the swelling and potassium 
iodide internally. If relief was not obtained 
within a period of four weeks, operative 
treatment was indicated. 

Operative Technic. Under local anes- 


thesia an incision 2 inches long centering 


over the radial styloid process is made. A 
small branch of the radial nerve runs super- 
ficially across the field and is identified and 
retracted. The carpal ligament and the 
tendon sheath are identified and incised. 
The compressed tendons are thus released. 
Some operators merely slit the sheath and 
others remove a longitudinal strip while 
some advise complete removal of the entire 
circumference of the tendon sheath. The 
superficial fascia and skin margins are 
approximated and a compression bandage 
is applied for several days. No splint is 
necessary. In two or three days full motion 
of the thumb may be started. The patient 
may return to light work in two weeks and 
to heavy labor in three to four weeks. 


COMMENTS 


Thirty-eight cases of stenosing tendo- 
vaginitis of the radial styloid process have 
been seen in the past five years. At first the 
treatment was directed toward conserva- 
tive management chiefly in the form of 
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plaster of paris immobilization, with the 
thumb in full extension and abduction. 
However, it was soon apparent that dis- 
ability was prolonged and relief was by no 
means complete. Therefore, it was thought 
that immediate surgical intervention should 
be advised and accordingly the patients in 
question had the stenosed sheath incised. 
The difference in end results was promptly 
apparent. All of the patients operated upon 
had immediate relief following surgery. As 
will be seen from the Table 1 nine of these 
patients gave a history of a single trauma 
with an immediate onset of symptoms. One 
of these patients had a Colles’ fracture and 
complained of pain along the radial styloid 
process as soon as the cast had been re- 
moved at the end of the fifth week. The 
average age of this group was 52.9 years. 
The majority of disabilities occurred in 
females as has been noted in other reports. 
Twenty-seven of the thirty-eight patients 
were housewives and all but one stated 
that they had used their thumb excessively 
in their work. There was no significant 
predilection for one side. One patient had 
bilateral symptoms although operation was 
carried out on only one side since the symp- 
toms in the other wrist were very mild. 
Fifteen patients in this series had rheu- 
matic symptoms elsewhere in addition to 
the disability in their wrist. Two of the 
patients (Cases 14 and 38) had only mild 
pain but both of them had a visible en- 
largement over the styloid process. Asso- 
ciated pathologic findings were found in 
two patients one having a mucoid degen- 
eration of the long extensor of the thumb 
and the other having a ganglion appear 
after operation. Pathologic studies both 
grossly and microscopically were not at 
variance in any case with the findings re- 
ported by other authors. In all but one of 
the operated patients the anesthetic used 
was 2 per cent procaine and the patients 
were discharged from the hospital imme- 
diately following surgery. The degree of 
pain that is present along with the fact 
that this procedure is carried out under 
local anesthesia without hospital admission 
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influences these patients to submit to im- 
mediate surgery. The average duration of 
symptoms in this series was 3.4 months. In 
no case had the diagnosis been made prior 
to orthopedic examination which again 
emphasizes the fact that while common, 
this syndrome is not well known. In re- 
viewing the x-ray studies five patients were 
found to have changes, chiefly in the nature 
of periosteal reaction. In one case there 
was marked osteoporosis in the region of 
the radial styloid process but in this in- 
stance there was no periosteal reaction. 
Two patients in whom, postoperative 
numbness developed improved in a few 
weeks but the appearance of this symptom 
indicates the importance of not injuring 
the branch of the radial nerve that courses 
over the styloid process. The end results to 
date in all patients have been excellent. 


SUMMARY 


1. DeQuervain’s disease is a common 
affliction of the wrist which is infrequently 
diagnosed. 

2. It may lead to marked disability due 
to pain in the thumb, wrist and forearm. 

3. It is most common in middle-aged 
women, appearing in those who use their 
wrist and thumb excessively. 

4. Chronic trauma is the most frequent 
exciting cause although in this series nine 
patients noticed symptoms after a single 
injury. 

5. The symptoms, signs, x-ray findings 
and differential diagnosis are considered. 

6. Incision of the thickened sheath under 
local anesthesia assures prompt relief and 
early and complete functional restoration. 
' 7. The literature is reviewed, particu- 
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larly those articles which have appeared in 
American journals. 


8. Thirty-eight cases which have been 


diagnosed in the past two years are 
summarized. 
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PENETRATING WOUNDS OF THE ABDOMEN * 


Ra cpu L. Byron, Jr., M.D. 


San Francisco, California 


URING one phase of the Okinawa 

Campaign a series of twenty-two 

patients with penetrating gunshot 
and shrapnel wounds of the abdomen 
were observed and treated.+ All these 
patients were operated upon although the 
outlook m several cases was extremely 
poor. The patients were followed eight to 
fifteen days before being transferred to 
other Base and Fleet Hospitals (Navy). 
Cases in which abdominal exploration was 
negative were omitted from this series. 
This group with negative findings at 
laparotomy included two wounds of the 
rectum for which colostomy was done, 
one chest wound with abdominal physical 
findings and one abdominal wound with 
no intra-abdominal involvement. 

The surgical facilities at the Field Hos- 
pital were adequate in most respects. 
Whole blood was plentiful and was used 
freely. Three patients received transfusions 
of 5,000 to 6,000 cc. of whole blood during 
the preoperative and operative periods. 
At least one unit of blood was given to 
every patient that showed any evidence 
of shock. The response of the lowered 
blood pressure to whole blood was of some 
prognostic significance. In the postoper- 
ative period blood was used to combat 
shock, and -plasma and serum albumin 
were used systemically as a source of 
protein until adequate nourishment could 
be taken by mouth. Continuous gastric 
suction and penicillin were used rou- 
tinely in the postoperative care. Peni- 
cillin was supplemented with intravenous 
sulfadiazine when advanced peritonitis was 
present. 

Long right or left rectus incisions were 
found to be the most satisfactory for a 
quick, thorough exploration of the ab- 


{t Operating Room No. 4, Third Corps Medical 
Battalion, Fleet Marine Force. 


domen. Transverse and oblique incisions 
in our hands were more time-consuming 
and did not give as adequate exposure. 
We did not hesitate to make a ““T”’ exten- 
sion to improve ile exposure. The one 
evisceration that occurred was in a case 
with a long rectus incision with a “T” 
extension. The longitudinal portion of the 
incision opened but the transverse portion 
remained closed. 

Cotton was used as the basic suture 
material. It proved to be satisfactory 
except that its tensile strength was some- 
times inadequate. Catgut was used in 
bladder wounds and in the parietal peri- 
toneum. Otherwise cotton, No. 40, No. 60 
and double No. 40, was used throughout. 
Interrupted sutures were used unless the 
patient’s condition required a more rapid 
method of closure. 

The control of hemorrhage was the first 
objective as the peritoneum was opened. 
This was accomplished by clamping major 
bleeding vessels, removing a lacerated or 
torn spleen, and in a lacerated liver or 
kidney by suturing muscle into the wound. 
Lacerations of the diaphragm were repaired 
early in the procedure to improve the 
mechanics of respiration. Wounds of the 
bladder were repaired with two rows of 
interrupted chromic No. 2 catgut sutures 
and a suprapubic cystostomy was done. 
Perforations of the stomach and small 
intestine were closed transversely with 
interrupted No. 40 cotton sutures unless 
the damage was so extensive that resection 
became a necessity. End-to-end anastomo- 
sis was done when segments of small bowel 
were removed. The suture lines in small 
bowel were difficult to identify when oppor- 
tunity for examination (either at reoper- 
ation or autopsy) arose on the seventh, 
eighth and fifteenth postoperative days. 


* From the Department of Surgery, University of California Medical School, San Francisco, Calif. 
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TABLE I 


SUMMARY 


OF CASES 


Lesion 


Result 


Cause of 


Treatment 


Complications 


2 holes in transverse colon, 2 in 
splenic flexure, 2 in stomach, 
retroperitoneal hemorrhage 

Long deep laceration of dome 
of liver with hemorrhage 


Bullet wound of chest, lacer- 
ation of liver, minimal hemor- 
rhage 

Four large holes in cecum, one 
in ascending colon 


Two holes in rectum, one in 
bladder and sigmoid colon; 
ten holes in small bowel, com- 
pletely divided, gangrenous 
with 

4 holes in small intestine; sig- 
moid blown away; two holes 
in transverse colon; com- 
pound fracture of ilium 


Shoulder wound; large sucking 
chest wound; lacerated dia- 
phragm; torn spleen; lacer- 
ated kidney; large hole in 
jejunum; severe hemorrhage 
Right colon blown to bits, 4 
holes in small intestine 


Cerebral concussion; anterior 
and posterior holes in stom- 
ach; retroperitoneal hemor- 
rhage 

Penetrating wound of chest, 
high into dome of liver; lacer- 
ation kidney; slight bleeding 
Penetrating wound of chest, 
hole in diaphragm, lacerated 
spleen, two holes in transverse 
colon, hemorrhage 

Fractured tibia; lacerated liver; 
minimal bleeding 

Two holes in cecum, two in 
transverse colon; mesenter 
torn from 18’’ small bowel; 
compound fracture of ilium 
Badly lacerated left kidney; 
retroperitoneal hemorrhage; 
chest wound with hemorrhage 


Anterior and posterior holes 
high stomach; sucking 
chest wound; localized areas 

all bowel with 8 holes and 
divided; large 
oles in sigmoid and com- 
pletely severed; peritonitis 

Left colon blown to bits; small 
bowel gangrenous; lacerated 
spleen with severe hemorrhage 


Lacerated spleen, moderate 
hemorrhage; two holes in 
stomach with peritonitis 

Two holes in ileum; two holes 
in sigmoid; two holes in 


bladder 


3 holes in cecum, 2 in jejunum, 
4 in splenic flexure. Lacerated 
spleen, diaphragm; severe 
hemorrhage; sucking chest 

Sucking chest; diaphragmatic 
herniation of stomach, spleen, 
colon, omentum; lacerated 
spleen with hemorrhage; holes 
in stomach and colon 

Sucking chest; two holes in 
stomach, two in colon; hole in 
diaphragm; lacerated spleen 
with hemorrhage 


Lived 
Lived 
Lived 
Lived 


Lived 


Died 15 days 
postoper- 
atively 


Died 14 hr. 
postoper- 
atively 

Lived 


Died 3 days 
postoper- 
atively 

Lived 


Lived 
Lived 


Lived 


Lived 


Died 12 hr. 
postoper- 
atively 


Died 12 hr. 
postoper- 
atively 


Lived 


Lived 


Died 7 days 
postoper- 
atively 


Died during 
surgery 


Lived 


Atelectasis, 
pneumonitis 


Fulminating 
peritonitis 


Biliary peri- 
tonitis 


Fulminating 
peritonitis 


Fulminating 
peritonitis 


Jaundice, 
anuria 


Respiratory 
failure 


Closure of holes with cot- 
ton, two layers 


Exploratory laparotomy; 
suture of rectus muscle 
in liver tear 

Exploratory laparotomy 


Exploratory laparotomy; 
closure of holes in cecum 
and colon 

Resection all 
small bowel; closure of 
hole in sigmoid, colos- 
tomy; end-to-end anasto- 
mosis small bowel 

Resection sigmoid; inver- 
sion rectum; transverse 
colon exteriorized; proxi- 
mal sigmoid exteriorized; 
resection, anastomosis 
small bowel 

Splenectomy, nephrec- 
tomy, repair of dia- 
phragm, chest, small in- 
testine and shoulder 


Right colectomy; _ileos- 
tomy; repair holes in 
small intestine 

Closure of holes in stom- 
ach 


but 3 ft. 


Exploratory laparotomy 


Splenectomy; repair of 
holes in colon; repair of 
diaphragm and chest 


Exploratory laparotomy 


Cotton closure of colon 
holes; resection, end-to- 
end anastomosis of small 
bowel 

Exploratory laparotomy: 
rectus muscle sutured 
into kidney laceration 
Stomach sutured; chest 
closed in layers 


Exteriorization sigmoid; 
resection, anastomosis 
small intestine 


Splenectomy; left colec- 
tomy and_ colostomy; 
resection, anastomosis 
small bowel 
Splenectomy; repair of 
ales in stomach 


Bladder holes closed extra- 
peritoneally; suprapubic 
cystostomy; repair small 
bowel and sigmoid 
Splenectomy; repair of 
diaphragm; repair holes 
in colon, small bowel; 
repair of chest 
Splenectomy; closure of 
= in diaphragm, 
stomach and transverse 
colon 


Splenectomy; repair of 
diaphragm; suture holes 
in colon and stomach; 
repair of sucking chest 


Superficial wound infec- 
tion; pelvic abscess 


Bronchitis 
None 
Infection of bullet wound, 


incision good 


Superficial wound infec- 
tion; rectovesical fistula 


Osteomyelitis of ilium 


Subphrenic abscess, pneu- 
monia, evisceration 8th 
postoperative day 


None 


None 


Superficial wound infec- 
tion 


Hemothorax; intravenous 
pyelograms 8th post- 
operative day showed 
good function 

Slight wound infection 


None 


Wound infection 


Hemopneu mothorax; 
wound infection; jaun- 
dice, anuria 


Hemothorax; slight in- 
fection of chest wound 
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Wounds of the colon were repaired when 
possible with two rows of interrupted 
cotton sutures. When large areas were 
destroyed resection or exteriorization was 
done. Some cases required simple closure 
of other perforations as well. Of nine 
patients who had perforations of the colon 
repaired by simple closure, seven lived 
and showed no evidence of breakdown 
of the repaired bowel. One patient died of 
respiratory failure near the close of the 
operation. One died on the seventh post- 
operative day. of severe jaundice and 
anuria. At autopsy the seven repaired 
perforations of the large bowel were found 
closed without evidence of leakage or 
peritonitis. There were four cases with 
large bowel so badly damaged that exte- 
riorization or resection was done. One 
patient lived following resection of the 
sigmoid colon and exteriorization of the 
transverse colon. Of the three who died, 
one had a severely damaged right colon 
and two had a severely damaged left 
colon. The mobilization of these shattered 
portions of intestine for exteriorization 
involved bringing out the proximal and 
distal normal bowel and resecting the inter- 
vening bowel fragments. Each of these 
patients had fulminating peritonitis at 
the time of surgery and died twelve to 
fourteen hours postoperatively. 

Early ambulation was instituted on the 
first postoperative day unless contraindi- 
cated by shock or intrathoracic bleeding 
from a chest wound. Sixteen of the twenty- 
two patients were up on the first day after 
operation. There were no ill effects from 
early activity in patients with varying 
degrees of peritonitis. On the contrary, 
the effects on abdominal distention and 
peristalsis seemed beneficial. Improvement 
in function of the cardiorespiratory system 
and in the morale of patients was marked. 
Patients with associated chest wounds 
sometimes developed a thready pulse and 
complained of faintness and weakness. 
This was considered an indication for dis- 
continuing early activity. 

Among the various complications which 
developed were eight low-grade wound in- 
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fections, one osteomyelitis of the ilium, one 
severe bronchitis, one atelectatic fibrotic 
pneumonia, one jaundice with anuria, one 
evisceration, three hemothoraces, one sub- 
phrenic abscess, one pelvic abscess, one 


TABLE II 
RELATION OF SURVIVAL TO NUMBER OF 
ORGANS DAMAGED 


ABDOMINAL 


No. 
Viscera 
Injured 


] 
No. of | 
Cases 

| 


No. Who 


Lived 


Per cent 
Survival 


7 7 100 
5 62.5 
3 43 


rectovesical fistula and one bile peri- 
tonitis. (Table 1.) Seven of the eight 
wound infections occurred in cases with 
colon injury. The two lung conditions 
(Cases 2 and 7) developed in spite of 
penicillin and early ambulation. The evis- 
ceration occurred on the eighth post- 
operative day in a man (Case 7) who had 
been ambulated on his first postoperative 
day. However, the evisceration took place 
while he was in bed having a stomach tube 
passed during a violent fit of retching. 
The rectovesical fistula in Case 5 was 
known to be present at the time of surgery, 
but the patient’s condition permitted only 
the intra-abdominal procedure with drain- 
age of the perineum. There were no pul- 
monary emboli noted in this group. 

The mortality in these twenty-two cases 
was 31.8 per cent. Three patients with 
severe injury to the colon requiring resec- 
tion or exteriorization died of fulminating 
peritonitis twelve to fourteen hours post- 
operatively. These patients had had un- 
usually long, rough ambulance rides due 
to a sudden advance of the front lines. 
They arrived late in shock and responded 
poorly to multiple transfusions. One pa- 
tient with a sucking chest wound, herni- 
ation of stomach, spleen and colon through 
the diaphragm, a badly torn spleen and 
perforations of the stomach and transverse 
colon died of respiratory failure near the 
close of the operation. Positive pressure 
anesthesia was not available. One with a 
laceration of the posterolateral aspect of 
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the dome of the liver died on the third 
postoperative day of bile peritonitis. The 
abdomen was not drained in this case. 
One died on the seventh postoperative 
day of severe jaundice and anuria which 


TABLE Ill 
FACTORS INFLUENCING SURVIVAL 


Time 
between 
Injury Colon 
and Injury 
Surgery 
(hours) 


Time 

Lived 

after 
Surgery 


Result Cause of Death 


Atelectasis and 
pneumonitis 
Fulminating 
peritonitis 
Bile peritonitis 
Fulminating 
peritonitis 
Fulminating 
peritonitis 
Anuria, hepat- 
itis 
Respiratory 
failure 


15 days 


° 


14 hours 


3 days 
12 hours 


12 hours 
7 days 


Died on 
table 


developed five days after operation. He 
had received twelve transfusions of whole 
blood. No cross matching had been done. 
One patient died on the fifteenth post- 
operative day of an atelectatic fibrotic 
pneumonitis following an evisceration and 
development of a subphrenic abscess. 

In Table 11 the relation of survival to 
the number of abdominal organs damaged 
is shown. The large bowel from the cecum 
to the rectum is considered as one ab- 
dominal organ. Thoracic wounds and 
fractures are not included in this com- 
parison. In seven cases in which only one 
viscus was injured the survival was 100 
per cent. In eight cases in which two 
different organs were damaged the survival 
was 62 per cent, and in seven cases with 
three viscera involved only 43 per cent 
survived. 

Of those who died, all had either pene- 
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trating chest wounds, wounds of the colon 
or both. Seventy-one per cent had per- 
forations of the large bowel, 57 per cent 
had penetrating chest wounds and 29 per 
cent had both. The mortality in thirteen 
cases having large bowel injury was 38 
per cent. The mortality in nine abdominal 
cases with associated chest wounds was 
44 per cent. 

That the time between injury and 
surgery is important (Table 111) is sug- 
gested by the fact that the three patients 
who died of fulminating bacterial peri- 
tonitis reached the operating room ten to 
sixteen hours after injury which involved 
the colon. In contrast, all those with colon 
injury who lived reached surgery in three 
to seven hours. Omitting the death from 
respiratory failure on the table, the aver- 
age time interval between injury and 
surgery for the patients that died was 
ten and one-half hours; for those who 
lived it was six hours. 


SUMMARY 


A summary of twenty-two cases of per- 
forating wounds of the abdomen is pre- 
sented. The mortality was 31.2 per cent. 
Factors which appear to affect the mor- 
tality rate in this series are the time 
interval between injury and surgery and 
the number of abdominal organs damaged. 
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USE OF CONCENTRATED PLASMA IN 
LATE TOXEMIAS OF PREGNANCY* 


Ase GOLDEN, M.D. 


New Orleans, Louisiana 


SE of concentrated plasma in the 
severe, late toxemias of pregnancy 
has been reported*® and the results 

to date have been most gratifying. Since 
the last report, concentrated plasma has 
been used on three additional patients, 
with good results from the standpoint of 
urinary output. There was, however, one 
death after the use of plasma in a patient 
subjected to a cesarean section. The 
urinary output in this patient became 
adequate after use of concentrated plasma. 
She died five hours postoperatively but 
the cause of death could not be ascer- 
tained even after a complete postmortem 
examination. 

The modus operandi of concentrated 


plasma is still not fully understood as the 
increase in the osmotic pressure from the 
additional plasma should be comparatively 
small. From previous work by Dieckmann 
and Wagner,* Roscoe and Donaldson’ 
and Rowntree and Brown® it has been 


shown that there is an increased cir- 
culating blood volume in normal preg- 
nancy. In toxemias of pregnancy it has 
been shown that there is a diminished blood 
volume, hemoconcentration and _ hyper- 
tension.” When the filtration pressure is 
increased (hypertension) and associated 
with a diminished osmotic colloidal pres- 
sure, the flow of urine should be increased. 
This is not the case in toxemias in which 
the effective filtration pressure is not in 
force due to hemoconcentration and gen- 
eralized vasoconstriction which will include 
the afferent vessels of the glomerulli.! 

We have reason to believe that the 
addition of concentrated plasma will alter 
this condition® by bringing additional fluid 
from the tissue spaces into the vascular 
system thus increasing the circulating 


blood volume, decreasing viscosity and 
rendering the blood more easily filterable 
by the glomeruli. If this is true, we must 
conclude that in normal pregnancies we 
have a hemodilution and in the late 
toxemias of pregnancy there is a hemo- 
concentration. How much hemodilution 
is brought about by the introduction of a 
relatively small amount of concentrated 
plasma is not known. 

Little work has been done on the 
circulating blood volume in pregnancy 
using Evans blue as the dye. Miller, 
Keith and Rowntree, Dieckmann and 
Wegner*® and Rowntree and Brown® used 
congo red and vital red. It is believed that 
experiments with these dyes are sub- 
ject to a greater error than experiments 
with Evans blue because of colorimetric 
difficulties." 

The author has in progress a series of 
experiments using Evans blue to determine 
the unknown factors. The experiments 
will include determinations of: (1) Cir- 
culating blood volume in normal pregnancy 
ante partum and post partum. (2) Cir- 
culating blood volume in the normal and 
toxic patient before and after administra- 
tion of hypertonic glucose solutions. (3) 
Circulating blood volume before and after 
administration of concentrated plasma 
in normal pregnancy and in late toxemia 
with anuria and severe oliguria. 

Primary output is to be correlated with 
each of these experiments. 


CONCLUSIONS 


From our observations to the present 
time an increase in the circulating blood 
volume results from administration of 
concentrated plasma.{ 


+ The author is indebted to Sharpe & Dohme for the 
liberal supply of Lyovac. 


* From the Department of Obstetrics and Gynecology of Louisiana State University and Charity Hospital of 
Louisiana, New Orleans, La. 
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B. Erikson reports thirty-eight cases of tuberculous endometritis 
occurring in Denmark. Apparently the disease was limited in each case 
to the uterus and was diagnosed only postoperatively on the basis of the 
histologic findings of the curettings. In no instance was the lesion diagnosed 
preoperatively. About half of these patients had metrorrhagia. Others 
complained of sterility, a disagreeable leucorrhea, vague pelvic pains or 
dysmenorrhea and, occasionally, postmenopausal uterine bleeding. Some 
of the patients were hysterectomized while others received x-ray therapy 
or ultraviolet radiations. Tuberculous salpingitis has been reported in some 
of these cases as a sequela. For this reason some gynecologists recommend 
a hysterectomy once the diagnosis of tuberculous endometritis is made. 
Therapy is uncertain but radiation may be effective if the rest of the 
genitourinary tract is free of tuberculous infection. (Richard A. Leonardo, 


M.D.) 
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SKIN TRACTION IN GUILLOTINE AMPUTATIONS 


GrorGE V. ROSENBERG, M.D. 
Abbeville, South Carolina 


HILE it is relatively safe to do 
plastic revision of guillotine stumps 
which are still granulating, there is 
added insurance of a good result if the 
stump end is first covered with epithelium. 
However, in using the conventionally de- 
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Fic. 1. Conventional method. 


scribed methods of applying skin traction, 
many weeks or months are required to 
achieve complete healing of the stump end. 
During this period the patient is a semi- 
invalid, frequent change of dressings is 
required and final fitting of a prosthetic 
appliance is delayed. During the war the 
occasion presented itself for the develop- 
ment and use of a method of applying skin 
traction which materially shortened the 
time required to cover stump ends for final 
revision. 

Conventionally, stockinette or wide ad- 
hesive strips are applied to the distal six or 
eight inches of the stump, using some ad- 
herent material directly on the skin. A 
vaseline gauze dressing, overlapping the 
skin a little, is generally applied to the 
stump end and traction is applied through 
a spreader of wood or metal, using pulleys 
and weights. 

The use of this method entails these mis- 
takes: First, it must be remembered that 
the area of skin actually adherent to the 
stockinette cannot stretch; therefore, this 
section merely slides as a tube over the 
deep fascia of the stump and its elasticity 
cannot be used for added skin length. 
Second, the skin and deeper structures 
pulled down are either held as an open 
tube by the spreader or are passively al- 
lowed to fall together slightly over the 
stump end. 

The method herein advocated consists 
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of traction to only the distal 4 or 5 inches 
of stump skin and also actively folds this 
skin over the stump end. The procedure is 
as follows: As soon as feasible after opera- 
tion, perhaps within a week, the stump is 
thoroughly cleaned. All vaseline or other 


Fic. 2. Suggested method. 


grease is completely removed with ether 
so that all the skin is clean and dry. “Ace 
Adherent” is applied to the distal 4 or 5 
inches of skin only. It must go no higher 
and it must go all the way to the raw sur- 
face. No dressing is applied to the stump 
end. Sterile stockinette to fit the limb 
closely is applied over the ‘‘ Ace Adherent.”’ 
This should be about 1 foot longer than the 
stump. A knot is tied in the stockinette a 
few inches from the stump end and the rope 
for traction is tied to this knot and over a 
pulley at the foot of the bed. Moderate trac- 
tion of this rope is made by an assistant. 

Next a piece of string or gauze bandage 
is tied around the stockinette at the level 
of the skin edge. As this knot is tightened, 
:t will slip distally a little but will draw the 
skin down closely over the stump end. A 
cotton elastic bandage is snugly wrapped 
about the stump end so as to hold the 
stockinette firmly to the skin. Ten pounds’ 
weight is applied to the traction rope and 
left constantly in place for about one week. 
Traction must be constant which means 
the patient is confined strictly to bed for 
this week. Almost daily additional liga- 
tures are placed tightly around the stock- 
inette, close to the stump end, to hold the 
skin firmly over the raw surface. Usually 
in about a week the stump is almost cov- 
ered with skin, and at this time weight may 
be decreased and used intermittently. 
Dressings, if required, are placed over the 
stockinette. 
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UMBILICAL HERNIA 
A SIMPLE METHOD OF REPAIR 


James P. CampBELL, M.D. 


Wheaton, Illinois 


NOT uncommon finding in the 
newborn is some degree of umbilical 
hernia. Most of these are amenable 

to correction through the use of adhesive 
tape strapping. Of the group remaining un- 
cured after a reasonable trial of conserva- 
tism, a large number can be corrected by a 
very simple surgical procedure. An aper- 
ture not to exceed a fifty cent piece (3 cm.) 
limits the selectivity for the following 
technic: 

An incision is made down to the fascia 
from to inch long about inch from 
the edge of the facial ring laterally. Dissec- 
tion is carried out with an aneurysm needle 
around the circumference of the fascial 
opening undermining the skin and sub- 
cutaneous tissue down to the fascia. No. 1 
silk on a large curved needle is used to pass 
a suture through the opening of the skin 
and subcutaneous tissue to grasp the fascia. 
A half circle is now followed a small dis- 
tance from the edge of the aperture taking 
several bites in the fascia. The needle is 
brought out through the skin directly op- 
posite the skin incision. A finger is kept in 
the hernial opening to prevent passing the 
needle too deep. A return of the needle 
through the skin perforation is now done 
and the remaining half circle of the fascial 
hernia picked up by the needle. Both limbs 
of the suture are now back out through the 
skin incision. By means of a sawing motion 
of the silk that portion remaining close to 
the skin at the point of perforation directly 
lateral to the skin incision is brought down 


to the level of the fascia. A second suture 
using a slightly wider circumference is next 
put in place. With an assistant’s finger 
inverting the hernia, the sutures are indi- 
vidually pulled up and tied; thus closing 
the opening. The ends are cut close to the 
knot. Closure of the subcutaneous tissue 
and skin complete the operation. - 

Results over a two-year period have 
been uniformly successful. One child de- 
veloped an abscess around one of the silk 
knots which was too close to the skin 
surface. Removal of this suture effected 
a cure with no deleterious results to the 
repair. The oldest child repaired by this 
method was six years of age. 
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MODIFICATION IN TECHNIC OF ESTABLISHING 
TEMPORARY TRANSVERSE COLOSTOMY* 


Harotp RAFAL, M.D. 


Wilmington, Delaware 


ITH the voluminous literature al- 

ready extant on the subject of 

transverse colostomy, it may seem 
presumptuous to report what is considered 
to be an improvement in the technic of this 
comparatively simple and more or less 
standardized procedure. However, the in- 
novation, when introduced at this hospital, 
received the unanimous approval of the 
entire surgical staff and has since been used 
to the exclusion of all other technics. 
Various other methods had been employed 
and although no serious difficulties had 
been encountered, none was as satisfactory 
as the one herein described. 

The indications for the temporarily di- 
verting colostomy have been set forth so 
clearly and repeatedly and have been 
standardized so well that reiteration is not 
indicated. The type of incision and anes- 
thesia, the direction in which the bowel is 
opened, etc., will depend upon the prefer- 
ence of the attending surgeon as indicated 
by the status of the patient in question. It 
is believed that by opening the bowel at 
right angles to its long axis, a more divert- 
ing colostomy is provided, probably due to 
the fact that the longitudinal muscle bands 
tend to retract when severed and in so 
doing pull the lips of the stoma further 
apart. It is also believed that it is not neces- 
sary to cut the bowel completely through, 
and it has been repeatedly noted that with 
a properly constructed colostomy there is 
little dumping into the distal bowel. Fecal 
matter which may spill over is adequately 
removed by a few irrigations administered 
prior to the next stage procedure. (Fig. 1.) 

The technic is simple. An ordinary test 
tube is pulled into the middle of an ade- 
quate length of medium caliber Penrose 


drainage material. It is found that the test 
tube fits easily and snugly. Heavy black 
silk ties are placed around the Penrose 


of colostomy constructed by method 


Fic. 1. Photograph 
described. 


drain at either end of the test tube and tied 
very tightly. This can be done by the scrub 
nurse and held in readiness on the instru- 
ment table. The bowel is delivered, an 
aperture made in the mesocolon and the 
Pénrose drain with the incorporated test 
tube pulled through. The free ends of the 
Penrose drain are then sutured to the skin. 
Although customarily the wound is closed 
in layers, through-and-through sutures are 
used when there is suspicion that pro- 
longed distention or pulmonary complica- 
tions with cough will ensue. 


* From the Surgical Service of The Memorial Hospital, Wilmington, Del. 
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CONCLUSIONS 


It is believed that the method has the 
following advantages: (1) It is simple and 
the required materials are standard in any 
operating room. (2) The test tube cannot 
slip out from under the colostomy because 
the sutured ends of the Penrose drain fix it 
in place. (3) By placing folded gauze under 
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the test tube the colon can be elevated to a 
higher level than can be obtained by other 
methods described. This affords a consider- 
ably higher diaphragm between the proxi- 
mal and distal loops and increases the 
degree of diversion of the fecal stream. 
Also, the likelihood of retraction of the 
colostomy is thereby decreased. 


RECENTLY, favorable results have been reported by several authorities 
who have used large pieces of tantalum mesh to cover exceptionally large 
defects of the abdominal wall. The mesh becomes surrounded by a dense 
area of scar tissue which is attached to firm fascia all around the defect 
and a firm and very satisfactory closure is attained. 


(Richard A. Leonardo, M.D.) 


American Journal of Surgery 
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NITROGEN MUSTARD THERAPY* 


CLINICAL STUDIES ON THE EFFECTS OF METHYLBIS (BETA-CCHLOROETHYL) AMINE 
HYDROCHLORIDE UPON VARIOUS TYPES OF NEOPLASTIC DISEASE 


Invinc M. ArigEL, M.D. AND LesTER KANTER, M.D. 


Minneapolis, Minnesota 


INCE the observation that mustard 
S gas has a cytotoxic effect upon tissues 
and the more recent observation that 
the new analogous nitrogen mustards also 
induce a marked cytotoxic action, the 
possibility that these drugs might be uti- 
lized for the treatment of cancer has been 
entertained by a number of investigators. 
In 1935 Berenblum demonstrated in- 


hibition of tumor induction by mustard 
gas.' In 1946 Gillman and Phillips in- 
vestigated the effects of nitrogen mustard 


upon neoplastic disease in man.” Since 
then several reports have appeared in the 
literature describing the effects of nitrogen 
mustard upon certain types of cancer. 
Goodman, et al. and Jacobson and his 
co-workers** have reported on the effects 
of nitrogen mustard compounds upon 
lymphomas. Rhoads, in a recent report 
containing the official statement from the 
Committee of Growth of the National 
Research Council, described the effects 
of nitrogen mustard upon 160 patients. 
He stressed also the effects of the drug upon 
lymphomas.® 

Since the appearance of these reports, 
interest has been high and expectations 
great concerning the efficacy of this chemi- 
cal therapeutic agent upon various other 
neoplasms. Accordingly, a study was un- 
dertaken to evaluate the therapeutic ef- 
fect of the nitrogen mustards upon a 
heterogeneous group of cancers. In this 


Riverside, California 


study methyl-bis (beta-chloroethyl) amine 
hydrochloride was utilized exclusively. 
Throughout this report the term methyl- 
bis or nitrogen mustard shall be used to 
denote the drug first mentioned. The 
chemical and biologic properties, includ- 
ing the intermediary products of meta- 
bolism, of nitrogen mustard have been 
described and will not be discussed in 
this presentation.® 


METHOD 


Dosage. The dose of methyl-bis em- 
ployed was as follows: One-tenth of a 
mg. per Kg. body weight was given daily 
for four consecutive days. This con- 
stituted one course of treatment. The 
powdered drug was dissolved in normal 
saline solution so that 1 cc. of solution 
contained 1 mg. of the drug. The average 
daily dose was 6.5 mg. The solution was 
introduced usually into the tubing of a 
saline venoclysis which was running rapidly 
into the circulation. This method of 
injection is quite painless. When the drug 
was injected directly into a vein, pain was 
associated frequently with its injection 
but was not severe. 

In all instances clinical appraisal of the 
effect of nitrogen mustard was preceded 
by a careful history and usually by 
histologic confirmation of the disease type. 
Each of the patients who received the drug 
had exhausted all other specific therapeutic 


*From The Veterans Administration Hospital, Hines, Ill. Published with the permission of the Chief Medical 
Director, Dept. of Medicine and Surgery, Veterans Administration, who assumes no responsibility 
for the opinions expressed and the conclusions drawn by the authors. 
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methods of combating the neoplasm. These 
included either surgery, irradiation therapy 
or both. Many of the patients were criti- 
cally ill and some were _preterminal. 
Radiographs were taken before and im- 
mediately after administration of the drug 
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the progress of the study. These included 
non-protein nitrogen plasma chloride, car- 
bon dioxide combining power, hematocrit 
and plasma protein determinations. 

All patients were hospitalized during 
administration of the drug and were 


TABLE I 
CLINICAL EFFECT OF METHYL-BIS UPON ONE HUNDRED PATIENTS WITH MISCELLANEOUS MALIGNANT 
NEOPLASTIC DISEASES 


| 


_| Decrease in 


Palliation 


Type of Neoplasm Treated 


Decreased 
| Tumor Size 


Mild | Marked 


Bronchiogenic carcinoma 

Carcinoma of gastrointestinal tract 
Lacrymal gland carcinoma............. 
Parotid gland carcinoma........ 
Carcinoma of floor of the mouth 
Carcinoma of pharynx 
Carcinoma of larynx 

Pancreatic carcinoma 

Primary carcinoma of liver 
Carcinoid, generalized................. 
Lymphosarcoma 

Round cell sarcoma 


nN 


(primary not known) 
Mediastinal tumor 
Malignant melanoma 
Fibrosarcoma 
Ewing’s endothelioma of bone.......... 
Multiple myeloma 
Neurofibromatosis 
Prostatic carcinoma................... 
Bladder carcinoma 
Kidney carcinoma 
Testicular carcinoma.................. 


WW 


OR OR AY 


~ 


nde 


w 


° 


SI] 


47 


as well as at frequent time intervals sub- 
sequent to its administration so that the 
effect of this medicant upon the size of the 
mass could be studied. Laboratory studies 
consisted of peripheral blood studies which 
included hemoglobin concentration and 
total numbers of blood cells. Thrombocyte, 
determinations were performed when the 
patient manifested clinical evidences of 
thrombocytopenia. Routine urine analyses 
were performed. Blood chemical studies 
were made as were deemed indicated during 


observed for a minimum of two weeks 
following cessation of its administration. 
Material. This study concerns itself 
with one hundred patients with mis- 
cellaneous types of cancer. The specific 
types are summarized in Table 1. The 
following factors were studied to evaluate 
the effects of methyl-bis: (1) Did the drug 
produce a decrease in the size of the cancer? 
(2) Did the drug produce a regression in 
the natural course of the disease? (3) If 
there was an effect upon the cancer, were 
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| | | | 
| No. of free 
| Cases | Living 
None 
|_| I 
I | I 
Reticulo-endotheliosis................. | 
Metastatic carcinoma................. | 
| 
| 
= 15 6 | 5 | 53 
| | | | | 
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certain cancers in certain specific localities 
more sensitive to the agent than others? 
(4) Did the agent produce palliation in 
the patients? By palliation is meant any 
of the following: a decrease in pain as 
evidenced by the patients’ statements or a 
decrease in the intake of analgesics; a 
feeling of well being; improved appetite; 
relief of such symptoms as cough, hemop- 
tysis, expectoration, dysuria, etc; duration 
of the palliation. (5) What toxicologic 
manifestations developed? 


RESULTS 


In order to evaluate the clinical response 
from methyl-bis the one hundred patients 
were divided according to the degree of 
their response. They were placed into one 
of the following categories: (1) no response; 
(2) mild response; (3) marked response. 

The results are summarized in Table 1 
and it may be noted that of the one 
hundred patients studied, in seventy-nine 
there was no beneficial response attribut- 
able to administration of this therapeutic 
agent. In fifteen patients a mild response 
was observed. These cases are summarized 
in Tables 1 and 111. In six patients marked 
response was observed. Complete case 
reports of these six patients are presented. 

An attempt was made to ascertain the 
type of neoplasm which might benefit 
from administration of methylI-bis. 

Bronchiogenic Carcinoma. Of the 
twenty-six patients with bronchiogenic 
carcinoma treated, in eighteen no beneficial 
response was noted. Six patients enjoyed 
a mild response (Table 11) and in two there 
was a marked response. There was no 
correlation of histologic type or location of 
the neoplasm and the response to the drug. 
The patients with bronchiogenic carcinoma 
who experienced mild palliation described 
a decrease in chest pain necessitating less 
analgesic, a decrease in cough and expec- 
toration and a feeling of well being. 
However, the duration of this improvement 
was transient and varied from three days 
to six weeks. Of the six patients who 
experienced mild palliation, four have 
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succumbed from their disease. The medi- 
cant apparently had no effect upon the 
natural course of the cancer. The following 
case reports describe in detail the sequence 
of events in two patients with bronchio- 
genic carcinoma who enjoyed a_ good 
response. 


Case 1. P. J., was a forty-nine year old 
white male who presented a complicated his- 
tory of pulmonary disease which started when 
he was “‘gassed” during World War 1, after 
which he became blind and dyspneic for, two 
months. He remained well until December, 
1946 when he noticed dyspnea and bilateral 
chest pain. Roentgenographs revealed a left 
hilar density diagnosed as bronchiogenic carci- 
noma. Laryngoscopic examination revealed left 
vocal cord paralysis. Biopsy of a right supra- 
clavicular lymph node metastases revealed 
“undifferentiated carcinoma.”’ Prior to methyl- 
bis therapy the patient complained bitterly 
of dyspnea, cough and severe chest pain. His 
appetite was poor and he was losing weight 
rapidly. The usual course of methyl-bis therapy 
was given from July 28th to July 31, 1947. He 
was nauseated and vomited frequently through- 
out this course of therapy, but at its completion 
his symptoms were markedly improved. He 
spent little time in bed and required no nar- 
cotics for relief of pain. He gained 10 pounds 
in the three-week period following methyl-bis 
therapy; there was slight persistent dyspnea. 
Because of the good response to the initial 
course of therapy, a second course of methyI-bis 
therapy was given from August 19th to August 
22, 1947. The patient tolerated the second 
course of therapy well and there was additional 
relief from the dyspnea. Laboratory findings 
were unchanged except for a maximum 
leukopenia of 3,100 per cu. mm. on August 11, 
1947. X-ray examination on August 30, 1947, 
gave evidence suggestive of a slight decrease in 
the size of the hilar density. The patient de- 
veloped a pathologic fracture of the middle 
third of the left femur on October 10, 1947, and 
he expired October 17, 1947. 

Case u. G. H. B., was a fifty-nine year old 
white male who developed severe cough and 
dyspnea in February, 1947. At the time of 
admission to Hines Hospital in June, 1947 the 
patient had developed marked evidence of 
superior vena cava obstruction as evidenced 
by dyspnea, orthopnea, dusky cyanosis of the 
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head and neck and puffy swelling of the face 
and neck. He was very apprehensive. Roent- 
genographic studies revealed evidence of a 
right upper lobe neoplasm. A biopsy from a 
right supraclavicular lymph node was diag- 
nosed metastatic, undifferentiated carcinoma. 
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1947. The usual course of 0.1 mg. per Kg. body 
weight was administered. On the second day of 
methyl-bis therapy there was dramatic relief 
from the aforementioned symptoms. The 
dyspnea subsided, there was decrease in the 
neck swelling and cyanosis disappeared almost 


TABLE II 
SUMMARY OF PATIENTS WITH BRONCHIOGENIC CARCINOMA WHO RECEIVED MILD PALLIATION FROM 
METHYL-BIS 


Histologic 
Diagnosis 


Symptoms and 
Signs 


Previous 
Treatment 


Nitrogen 
Mustard 
Therapy 


Response to Therapy 


(Undifferentiated 


carcinoma) 


Emaciation, chest 
pain, draining 
empyema 


Surgical drainage 
of empyema 
August 19, 1946; 
x-ray therapy on 
6/23/47-7/25/47 


8/23/47- 
8/26/47 


Slight decrease in chest pain, 
improved appetite, weight gain 
of 5 pounds; symptomatic im- 
provement of one month’s dura- 
tion, expired November 26, 
1947 


(Squamous cell 


Weakness, cough, 


None 


Feeling of well being for about 


carcinoma) hemoptysis, pain, 


hemothorax 


twenty days; hemoptysis 
ceased; metastases to 3rd left 
vertebrae; May, 1947; expired 
June 26, 1947 


(Undifferentiated 
carcinoma) 

Metastases to 
skull and _sac- 
rum 


Severe chest pain, 
cough, weakness, 
headache; metas- 
tatic nodule in 
right temporal 
region 


X-ray 
1947, with relief 
of symptoms for 
one month 


in June, Feeling of well being; relief of 
chest pain; decrease of expec- 
toration; slight decrease of 
metastatic nodule, temporal 


region; duration three months 


(Squamous cell 
carcinoma) 

Left lung recur- 
rence 


Onset August, 
1942; severe chest 
pain; dyspnea 


Right pneumonec- 
tomy in August, 
1942. 


Relief of chest pain for three 
days following therapy, fol- 
lowed by increased pain and 
dyspnea; expired 4/27/47 


Adenocarcinoma None 


Onset April, 1944; 
chest pain; full- 
ness in_ chest, 
cough, weakness; 
exploration of 
chest October, 


1946, (inoperable) 


7/29/47- 
8/2/47 


Slight decrease of chest pain; 
slight increase strength, 
permitting patient to drive in 
automobile; decrease in fluid 
level in left lung; palliative six 
weeks; expired 10/26/47 


(Squamous cell 


carcinoma) 


Onset May, 1947, 
weakness, chest 
pain, right shoul- 
der pain as a re- 
sult of metastasis 
to right humerus; 
exploratory thor- 
acotomy (inoper- 


able) 


9/29/47- 
10/2/47 


Slight decrease of chest pain; 
shoulder pain persisted; palli- 
ation one month; downhill clin- 
ical course continues 


Bronchoscopy revealed right bronchial com- 
pression and cells aspirated from the bronchial! 
tree were believed to be neoplastic. Methyl-bis 
was administered from June 7th to June 10, 


completely. There was no demonstrable change 
in the roentgenographic findings relative to the 
size of the neoplasm. Seven days after the com- 
pletion of methyl-bis therapy the patient was 
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TABLE III 
SUMMARY OF PATIENTS WITH MISCELLANEOUS NEOPLASTIC PROCESSES WHO RECEIVED MILD PALLI- 
ATION FROM METHYL-BIS 


| Nitrogen 
Previous Treatment Mustard | Response to Therapy 


Name | 
| Therapy 


and Age | 


Diagnosis 


Symptoms and Signs 


G. H. | Reticulo-endotheliosis| Onset in 1943, with scrotal | August, 1946; super- | Exfoliation decreased, pru- 

51 yr. | dermatitis; in 1945 exfoli-| ficial x-ray therapy ritus diminished; weight 
| ative dermatitis general-| with slight relief; gain 19 pounds; fever 

ized. September, 1947,| topical ointments ceased; improvement did 

severe pruritus, exfolia- | not 

tion, intolerance to cold, | 


commence until one 
month after nitrogen mus- 
weight loss, 20 pounds, tard therapy; the relation- 
daily temperature eleva- | ship of methyl-bis therapy 
tion, 101°F. | to a remission one month 
after therapy is difficult 
to evaluate 


Squamous cell carci- | Onset in October, 1945; ex- | X-ray therapy in| 7/6/47- 

noma, floor of mouth | tensive ulceration floor of | May, 1946; supra- 7/9/47 creased slightly; less mor- 

| mouth with fixation of} hyoid neck dissec- phine required; slight im- 

|} tongue, invasion of man-| tion, October, 1946 provement of general con- 

dible; marked emaciation; dition, one month; expired 
severe pain in lower jaw | 0/3/47 


Local tenderness of jaw de- 


Metastatic carcinoma,| Onset in September, 1945; | X-ray therapy to liver 4/8/47- | Slight relief of abdominal 
involving right lung| exploratory laparotomy| mass, October, 1945 | 4/11/47 pain; feeling of well being, 
and peritoneum; pri- | (elsewhere) in September, 
mary not known 1945; massive liver en- 


largement, ascites, marked | 

| 


two weeks; course of disease 
unaltered; expired 5/31/47 
| 


weakness, abdominal pain 


| Mediastinal mass; | Onset January, 1945; dysp- | X-ray therapy in 1945 8/5/47- | Decrease of dyspnea; dura- 
type undetermined nea, feeling of fullness in| with no relief from 8/8/47 | tion two months 
head, diffuse swelling in| symptoms 
both supraclavicular re- 
gions; x-ray revealed medi- | 
astinal widening; explora- | 
tory thoracotomy (else- | 
where) in 1945; inoperable | 
Carcinoma of pros- | Onset 1942; bed-ridden be- Transurethral _pros- | Relief from pain permitting 
tate with extensive| cause of severe pain in| tatic resection § in 5/10/47 patient to walk; patient 
bone metastases back and legs | 1942; estrogens 1942- succumbed 5/23/47 
| May, 10946; bilateral 
| orchidectomy in 
| 1945; palliation was 
good until May, 
1946, but estrogens 
were not relieving 
pain at the time 
nitrogen mustard 
therapy was given 


J B. 


Lymphosarcoma, gen- | Onset 1944; weakness, diar- | X-ray therapy in Jan- | Patient felt stronger; appe- 
59 yr. 


eralized rhea, abdominal discom-| uary, 1945, with tite improved; there was no 
fort; splenomegaly, he-| good response; pa- 
patomegaly, ascites, en-| tient did not return 
larged cervical lymph| to hospital until 
nodes | May, 1947 when his 

condition was far ad- 

vanced; paracente- 

sis, on May 27, 1947, 
at which time 1,600 
| cc. milky fluid was 
obtained 


| 
. 
decrease in the size of the 


tumor swellings; palliation 
one month 


H. J. T. | Lymphosarcoma Onset 1945; bilateral hydro-| X-ray therapy to 4/25/47- 
31 yr. thorax, cervical and medi-| mediastinum with re- 


Relief from back pain, neces- 
sitating the reduction of 


upper abdominal, retro-| resulting from  ob- 
peritoneal left node; osteo- | struction of suppura- 
blastic metastases to lum-| tive mediastinal 
bar spine; severe back and| structures, 1946; x- 
lower extremity pain ray therapy to ab- 
domen January, 1947 


previous dose; palliation 
continued two to. three 
weeks; patient expired 
6/20/47 


| 
| 
| 
| astinal lymphadenopathy; | lief from symptoms analgesics to one-half of 


April, 1949 


| 
| 
P. B. B. | 
59 yr. 
W. R.L. 
56 yr. 
ay 
23 vr. 
4.. 
63 yr. 


Ariel, Kanter—Nitrogen Mustard Therapy 


TABLE 111.—(Continued) 


Diagnosis 


Symptoms and Signs 


Previous Treatment 


Nitrogen 
Mustard 
Therapy 


Response to Therapy 


Hodgkin’s disease 
with spastic para- 
plegia 


Onset 1943; cervical adeno- 
pathy; spastic paralysis 
in both lower extremities 
in April, 1947; severe back 
and abdominal pain 


X-ray therapy in 
1944 and 1946; lam- 
inectomy for com- 
pression of spinal 
cord with partial re- 
moval of epidural 
tumor in 1946 


6/1/47- 

6/4/47 

11/6/47- 
11/7/47 (.1 
mg./Kg. X 2 
daily dose) 


Improvement in leg motion 
followed methyl-bis_ther- 
apy; there was little or no 
improvement following lam- 
inectomy, only partial re- 
turn of leg function; feeling 
of well being persisted four 
months after the first course 
of methyl-bis therapy; slight 
relief from abdominal dis- 
comfort followed second 
course of therapy; second 
period of palliation was 
2 months 


Round cell sarcoma, 
generalized 


Onset January, 1946; num- 
erous tumor nodules in 
skin, metastases to dorsal 
and lumbar vertebrae and 
retroperitoneal lymph 
nodes; weakness; moder- 
ate pain and tenderness in 
skin nodules 


Laminectomy in Jan- 
uary, 1947, with par- 
tial removal of epi- 
dural tumor and re- 
lief from partial 
paraplegia; x-ray 
therapy postopera- 
tively to involved 
vertebrae 


6/30/47- 
7/3/47 


Practically complete disap- 
pearance of subcut. 
nodule which previously 
measured 2}4 cm. in diam- 
eter; there was slight de- 
crease in the size of several 
other skin nodules and the 
nodules became less tender; 
palliation persisted six 
weeks; all the previously 
present nodules increased 
in size and others appeared; 
leukopenia of 2,200 pre- 
cluded more nitrogen-mus- 
tard therapy. 


Carcinoma of rectum 
with bilateral pul- 
monary metastases 


Onset October, 1945, weak- 
ness, cough; multiple pul- 
monary metastases 


Abdominoperineal re- 
section November, 
1945 


6/2/47- 
6/6/47 
9/23/47- 


Feeling of well being; de- 
crease of cough; palliation 
five months 


9/26/47 


given a course of deep x-ray therapy and re- 
ceived 1,950 r. to each of three portals: anterior, 
posterior and lateral to the right upper chest, 
the factors being 250 K.V., 2 mm. copper 
filtration, 50 cm. target skin distance, through 
15 by 12 cm. portals. A decrease in the size of 
the right supraclavicular lymph node metas- 
tases was observed. He remained well until 
August 7, 1947, when the left supraclavicular 
lymph nodes increased in size, and severe cough, 
dyspnea and a daily temperature rise to 101.5°F. 
developed. The patient was given a course of 
penicillin and sulfadiazine, for what was be- 
lieved to be pneumonitis but there was no 
relief. A second course of methyl-bis therapy 
was given between August 24th and August 28, 
1947. Again there was marked improvement. 
The fever disappeared and there was marked 
decrease in the dyspnea. The patient became 
ambulatory and stated that he was “‘much 
stronger and was eating everything.” He re- 
mained ambulatory until September 29, 1947, 
when he again became increasingly dyspneic, 
orthopneic and cyanotic. A third course of 
methyl-bis therapy was administered between 


September 29th and October 2, 1947. There 
was no improvement from the third course of 
therapy and the patient expired October 23, 
1947. This patient tolerated methyI]-bis therapy 
exceedingly well. He did not vomit. The lowest 
white blood count throughout this period of 
observation was 5,700 per cu. mm. of blood on 
August 27, 1947. The lowest recorded red 
blood count was 3.9 million per cu. mm. of 
blood on August 30, 1947. This patient en- 
joyed two excellent remissions with methyl-bis. 
The drug was without effect for a third exacer- 
bation of symptoms. 


Comment. An attempt to supplement 
an excellent clinical response from methyl- 
bis with deep x-ray therapy was apparently 
without effect. 

Gastrointestinal Cancer. Eleven patients 
were treated and in ten no response was 
noted. In one patient who had a carcinoma 
of the rectum which had been resected 
previously and who was suffering from 
bilateral pulmonary metastasis, a feeling 
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Fic. 1. Case 11, C. W. a, Hodgkin’s disease producing a large, fixed, cervical mass; B, same patient 


two months after a course of methyl-bis therapy. 


of well being and increased strength de- 
veloped following administration of methy|- 
bis. The duration of the remission was 
one month when the patient developed 
weakness and thrombocytopenia. He re- 
ceived a second course of methyl-bis from 
September 23rd to September 26, 1947, 
with slight palliation. The patient is now 
a university student maintaining an ade- 
quate scholastic record. (Case x, Table 
III.) 

Comment. Although no beneficial effect 
has been observed from the administration 
of methyl-bis to patients with gastro- 
intestinal cancer, the palliation noted 
in a patient with pulmonary metastases 
from a rectal carcinoma suggests that 
the metastases may be sensitive to the 
drug even though the primary lesion is 
not. 

Hodgkin’s Disease Four patients with 
Hodgkin’s disease were treated. In one 
no response was noted. One patient enjoyed 
mild response (Table 111, Case vit) and 


April, 1949 


in two marked symptomatic improvement 
occurred. The following case records de- 
scribe the patients with Hodgkin’s dis- 
ease who enjoyed marked palliation from 
methyl-bis. 


Case 11. C. W., dated the onset of his 
illness to February, 1946 when he noticed 
swelling of the left side of his neck which per- 
sisted until September, 1946. A biopsy was 
diagnosed “‘typical Hodgkin’s disease.’’ He was 
treated with 400 roentgens of deep x-ray (else- 
where). The swelling disappeared almost imme- 
diately after x-ray therapy but recurred within 
two weeks. At the time of admission to Hines 
Hospital in July, 1947 the patient was in ex- 
cellent general health, but had massive lymph 
node enlargement over the right mid-sterno- 
cleidomastoid muscle which extended into the 
anterior and posterior triangles and measured 
7 by 6 cm. It was adherent to all contiguous 
structures. A course of methyl-bis was given 
from July 23rd to July 26, 1947. On July 31, 
1947, the left neck swelling decreased to 
approximately two-thirds of the original size. 
Because of the very good initial response, the 
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patient was given a second course of therapy, 
consisting of three daily doses of methyl-bis 
from October 20th to October 22, 1947. Within 
a week following the second course of methyl- 
bis, the swelling decreased to approximately 
one-third of its original size and was freely 
movable. (Fig. 14 and Bs.) On September 4, 
1947, a small egg-sized nodular mass was ex- 
cised from the left cervical region. Histologic 
report of the resected tissue revealed only 
fibrosis of a lymph node, with occasional small 
islets of lymphoid tissue. In November, 1947 
the patient noticed small lymph nodes in the 
left side of the neck and in the submental 
region but he continued to feel well. He was 
given a third course of methyl-bis therapy from 
November 4th to November 6, 1947, consisting 
of three daily doses. There was slight decrease 
in the size of the aforementioned lymph nodes. 
A lymph node biopsy in late November, 1947 
again revealed only lymphoid tissue and 
fibrosis. The lymph node was described as be- 
ing hyalinized. This patient tolerated methyl- 
bis well and noticed only nausea during the last 
two courses of methyl-bis therapy. Maximum 
leukopenia was 3,800 white blood count per 
cu. mm. on September 3, 1947. The patient 
remained well until February, 1948 when 
multiple enlarged lymph nodes were noted 
again in the left cervical region. This patient 
is at this writing receiving localized x-ray 
therapy to these lymph nodes. 

Case iv. P. S., was a twenty-one year old 
white male who developed an orange-sized 
swelling in the left side of his neck in December, 
1946. Biopsy revealed lymphoma, probably 
Hodgkin’s disease. On July 15, 1947, a left 
radical neck dissection was performed and 17 
gold radon seeds containing 1.9 millicuries each 
were inserted into residual tumor tissue. On 
August I, 1947, the patient developed a nodular 
metastases in the region of the left biceps mus- 
cle which was excised and which revealed 
Hodgkin’s disease. In September, 1947 the 
patient developed several, diffuse, subcuta- 
neous, painful nodules. The largest of these 
nodules was located in the right posterior loin 
and measured 6 by 5 by 3 cm. A mass in the 
right forearm prevented flexion of the fingers. 
In addition the patient lost 40 pounds in weight, 
was very weak and had daily temperature 
elevations to an average of 101°F. The patient 
was given a course of methyl-bis therapy from 
September 21st to September 24, 1947. In the 
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morning of the second day of methyl-bis 
therapy all of the subcutaneous nodules de- 
creased in size, and one week after completion 
of therapy several of the tumor nodules had 
disappeared completely while others decreased 
to an average of one-third their original size. 
He felt well for a period of two weeks. His 
appetite improved, his temperature was nor- 
mal, he was capable of using his right hand for 
letter writing and he carried on all normal func- 
tions. After this two-week remission the sub- 
cutaneous nodules rapidly began to increase 
and returned to their previous size. On October 
20, 1947, the patient’s temperature was ele- 
vated to 104°F. He became much weaker and 
pale and on October 27, 1947, he became con- 
fused. The patient was given a second course 
of methyl-bis consisting of 7.7 mg. on Novem- 
per 3, 1947, and an equal dosage on November 
4, 1947. Again the subcutaneous nodules de- 
creased in size, this time to an average of one- 
half their original size. The patient became 
stuporous, his temperature was elevated to 
106°F. rectally and he developed jaundice and 
suffered severe epistaxis. The preterminal 
blood picture was 3.5 million red blood cells per 
cu. mm. of blood, 39,600 white blood cells per 
cu. mm. of blood, hemoglobin 11 Gm. per cent, 
95 per cent polymorphonuclears and only 75,000 
platelets. The patient expired November 6, 


1947, and autopsy revealed generalized Hodg- 
kin’s sarcoma. 


Comment. An excellent remission oc- 
curred which lasted the short period of 
two weeks. A second course of methyl-bis 
was without effect. 

Lymphosarcoma. Seven patients with 
generalized lymphosarcoma were given 
methyl-bis. In four there was no response 
following administration of the drug. There 
was a mild response in two patients which 
consisted essentially of relief of pain and a 
feeling of well being. There was no effect 
upon the progress of the disease or any 
demonstrable effect upon a decrease of the 
tumor. (Table 11, Cases vi and vii). 
Another patient enjoyed marked response 
and his course is described in detail, as 
follows: 


Case v. F. F. H. was a fifty-five year old 
white male who suffered shortness of breath 
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since August, 1945. In September, 1945 a chest 
plate revealed a mediastinal mass. This patient 
was treated at Hines Hospital in January and 
February of 1946 with x-ray therapy which con- 
sisted of 2,100 r. to the upper chest, right an- 
terior oblique; 2,250 r. to the upper chest, right 
posterior oblique; 2,100 r. to the upper chest, 
left anterior oblique; 2,260 r. to the upper 
chest, left posterior oblique. The following fac- 
tors were utilized: 150 r. twice daily, 200 K. V., 
1 mm. Cu. filtration, 50 cm. target skin dis- 
tance, 15 by 10 cm. portal. He enjoyed good 
palliation. In March, 1947 he was re-admitted 
with superior vena caval obstruction. He had 
marked swelling of the face, neck and of the 
right upper extremity. The superficial veins of 
the thorax were dilated. Roentgenograph re- 
vealed a large mass in the superior mediasti- 
num. A biopsy of a supraclavicular lymph node 
was diagnosed lymphosarcoma. After admission 
the patient’s dyspnea increased markedly. He 
complained of double vision and there was ex- 
treme cyanosis. The patient refused oxygen 
therapy because of apprehension. A course of 
methyl-bis therapy was administered from 
April 8th to April 11, 1947. There was dramatic 
relief from symptoms following the first dose of 
methyl-bis and at the conclusion of therapy the 
patient was ambulant. He had no dyspnea or 
cyanosis. Roentgenographs of the mediastinum 
taken two months after completion of therapy 
revealed a regression in the size of the media- 
stinal mass. The palliation was excellent. His 
only complaints were slight swelling of the 
neck and a sensation of light-headedness which 
occurred when he lowered his head. Roentgeno- 
graphs taken in September, 1947 revealed a 
slight increase in the size of the mediastinal 
mass. The maximum leukopenia in this case 
was 4,100 white blood cells per cu. mm. of 
blood on April 15, 1947. The patient remains 
with minimal symptoms at the time of this 
writing ten months after nitrogen mustard 
therapy. 


Metastatic Carcinoma. Seven patients 
with diffuse metastatic carcinoma in which 
the primary lesion was not discovered 
were treated with methyl-bis. In six there 
was no response whatsoever to the therapy. 
One patient manifested a mild response 
which consisted of relief from abdominal 
pain and a feeling of well being. (Table 11, 


April, 1949 


517 


Case 1.) This response lasted two weeks 
after which the patient expired. 

Pharyngeal Carcinoma. Since pharyn- 
geal carcinomas are usually anaplastic, 
it was thought that a study to determine 
the effect of nitrogen mustard upon this 
neoplasm was indicated. Accordingly, six 
patients with this neoplastic process were 
treated with a course of methyl-bis, and 
there was no response noted in any of the 
patients. The conclusion is warranted 
accordingly that this particular neoplasm 
does not manifest a response to the ad- 
ministration of methyl-bis. 

Mediastinal Tumors. Six patients with 
mediastinal masses were treated with 
methyl-bis. Of this group one patient 
suffered from lymphosarcoma and is de- 
scribed under that heading. In the other 
cases the histologic diagnosis was not 
established. Of these five patients four did 
not demonstrate any response. One patient 
enjoyed mild palliation, (Table 11, Case 
iv) which consisted of a decrease in 
dyspnea and which lasted for two months. 
X-ray therapy administered two months 
previously was without benefit. 

Reticulo-endotheliosis. One patient with 
reticulo-endotheliosis was suffering from 
severe desquamation of the skin resulting 
in marked intolerance to cold and causing 
the patient to remain constantly in a hot 
room. He was treated with a course of 
methyl-bis. The patient showed no im- 
provement for about one month after 
which desquamation ceased and the pa- 
tient became comfortable. The delayed 
reaction which is the only one in which 
this was observed precludes a definite 
statement as to the efficacy of nitrogen 
mustard in this particular patient. That 
it did exert a beneficial effect is suggested 
by the fact that this was the only modality 
which was introduced in addition to local 
ointments which he had been receiving. 
The possibility of a spontaneous remission 
cannot be excluded. Additional studies of 
this type are warranted. 

Genito-urinary Neoplasms. In none of 
the patients who suffered from genito- 
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urinary carcinomas, which included car- 
cinoma of the prostate, bladder, kidney 
and testicles, were any significant results 
noted. Of the entire group only one 
patient with prostatic carcinoma and 
extensive bone metastases manifested mild 
response consisting of relief from pain 
which permitted the patient to walk after 
having been bedridden for one month. 
However, he succumbed two weeks after 
the completion of the methyl-bis. (Table 
Case v.) 

Ewing’s Endothelioma. Two patients 
with diffuse metastases from Ewing’s 
endothelioma received methyl-bis. One 
patient manifested no improvement or 
palliation and succumbed shortly after- 
ward. The second patient manifested a 
dramatic response to the drug and will be 
presented in detail. 


Case vi. D. H., was a twenty-six year old 
white male who entered the hospital on April 7, 
1947, complaining of severe backache. The 
patient dated the onset of his illness to October, 
1941 when he developed pain in the right 
femur. The pain persisted but nothing was done 
until 1946 at which time a biopsy was taken of 
the right femur and a diagnosis of Ewing’s 
endothelioma was established. The patient was 
given a course of deep x-ray therapy to the 
right femur in May, 1946, with a good roent- 
genographic response. In April, 1947, because 
of severe pain in the lumbosacral region due to 
metastases to the vertebrae, the patient was 
again given a course of deep x-irradiation 
therapy with good palliation. The third admis- 
sion occurred in February 1947, at which time 
the patient presented symptoms of inter- 
cranial involvement and again responded favor- 
ably to roentgen therapy. The patient, how- 
ever, lost weight rapidly and continued a 
gradually progressive downhill course, until 
June 17, 1947, at which time he was semicoma- 
tose and appeared as if he would not live 
through the night. The patient was given a 
course of methyl- bis from June 18th to June 21, 
1947, consisting of 0.1 mg. per Kg. body 
weight. Almost immediately the patient began 
to improve. He recovered complete conscious- 
ness, became oriented and ate well. The re- 
sponse was most dramatic. He has remained in 
fair condition with a good mental outlook, 


Ariel, Kanter—Nitrogen Mustard Therapy 


although he is extremely weak and bedridden. 
On August roth he developed partial para- 
plegia and was given a course of x-irradiation 
therapy. He developed a marked leukopenia, 
the maximum being 1,350 white blood cells per 
cu. mm. which occurred about two weeks after 
the completion of methyl-bis therapy. The pa- 
tient also developed a thrombocytopenia of 
15,000 thrombocytes per cu. mm. of blood with 
clinical evidence of petechiae and ecchymosis. 
These subsided completely in the interim. The 
patient succumbed February 25, 1948. 


Comment. This case represents a dra- 
matic response in a patient with Ewing’s 
endothelioma and extensive metastases 
who was semicomatose and whose hours 
were numbered. The patient remained 
alive for eight months since initial ad- 
ministration of methyl-bis therapy. 

Malignant Melanoma. Five patients 
with diffuse metastases from malignant 
melanoma received no benefit from methy]I- 
bis. 

Neurofibronatoses. The three patients 
studied did not demonstrate any palliation 
nor regression of the tumors. The re- 
mainder of the cases are summarized in 


Tables 1 and 111. 


COMPLICATIONS AND TOXICITY FOLLOWING 
INTRAVENOUS ADMINISTRATION OF 
METHYL-BIS (B-CHLOROETHYL) 
AMINE HYDROCHLORIDE 


Venous Thrombosis. In no instance in 
this series was there any evidence of 
venous thrombosis which resulted from 
administration of this drug. 

Nausea and Vomiting. Almost all of 
the patients in this series developed 
symptoms of nausea and vomiting. The 
symptoms generally occurred within one 
to four hours after administration of the 
drug and were usually of a mild nature. 
In about 5 per cent of the patients the 
symptoms were severe and persistent for 
the entire duration of the therapy. In 
those instances it was important that an 
adequate intake of food and fluid be main- 
tained to counteract the nausea and 
vomiting with the resultant decrease intake 
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of food and loss of that intake. In all such 
instances blood transfusions, blood and 
plasma transfusions supplemented with 
glucose and saline were given intraven- 
ously. The symptoms of nausea and 
vomiting disappeared shortly after com- 
pletion of the course of therapy. Attempts 
to counteract the nausea and vomiting 
by the simultaneous injection of various 
vitamin compounds including thiamin 
chloride, pyrodoxine, ascorbic acid or 
multiple vitamin compounds were without 
effect. It has been found advantageous to 
warn the patients that they will experience 
nausea and vomiting after administration 
of methyl-bis. In no instance was this 
complication of serious import, and in no 
case was it necessary to discontinue ad- 
ministration of the drug because of the 
nausea and vomiting. 

Diarrbea. Diarrhea was observed in 
four (4 per cent) of the patients in this 
series. It occurred on the second day of 
therapy and usually lasted until one day 
after completion of the therapy. It was 
never severe and in no case did it preclude 
administration of additional nitrogen-mus- 
tard. The exact nature of this diarrhea is 
not understood. 

Effect upon the Hemapoietic System. 
In this series it was not possible to obtain 
a complete record of the effect of methy]l- 
bis upon the hemapoietic system because 
many of the patients were in a preterminal 
state and died before it was possible to 
study the effect of methyl-bis upon the 
erythron. Many of the patients had severe 
anemia or leukopenia before administration 
of methyl-bis and because of the poor 
clinical status the average patient was 
supported with blood transfusions before, 
during and immediately after administra- 
tion of methyl-bis. Furthermore, in certain 
instances previous x-radiation therapy 
produced a depression of the blood con- 
stituents. However, certain findings were 
rather consistent and conclusions can be 
drawn upon the effect of methyl-bis on 
the hemapoietic system, with special em- 
phasis upon the effect on patients that are 
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severely ill and have undergone various 
traumas to the hemapoietic system from 
previous radiation, etc. 

Anemia. A fall of the red blood count 
below 3,000,000 cells per cu. mm. was 
considered anemia and this appeared in 
nine (9 per cent) of the patients studied 
in this series. The average onset of the 
anemia was ten days after the initiation 
of therapy, the earliest being two days 
after therapy and the latest was nineteen 
days after institution of methyl-bis. Cer- 
tain patients that were critically ill demon- 
strated a more sensitive tendency toward 
a depression of the red cells than those in 
good shape and focuses upon the need to 
watch severely ill patients more carefully 
during administration of methyl-bis ther- 
apy. In no instance was the depression of 
the red blood cell count serious and in all 
instances with blood transfusions and 
administration of adequate protein, iron 
and liver extract a steady rise of the red 
blood cell count was observed. 

Leukopenia. Leukopenia with a drop 
of the white blood cell count below 3,000 
cells per cu. mm. was encountered in 1 per 
cent of the patients studied here. The 
earliest appearance of leukopenia was four 
days after the initiation of therapy and in 
one instance leukopenia appeared twenty- 
nine days after use of methyl-bis; the 
average appearance of maximum leuko- 
penia was sixteen days after the onset of 
methyl-bis administration. The return to 
normal after leukopenia developed was 
not as definite nor as rapid as the return 
of the red blood cell count to normal. 
It required from one week to one month 
before the white blood cells returned to a 
normal level. In this study 1,000 cells per 
cu. mm. was considered a critical level 
and if the count dropped to that level, 
which occurred in 2 per cent of the cases, 
therapy was stopped. In all other instances 
after the white blood count had dropped 
to 5,000 the patient was placed on a 
prophylactic penicillin regimen and in 
no instance did infection or other signs or 
symptoms attributable to agranulocytosis 
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develop. It was not possible to increase the 
rapidity of white cell regeneration by any 
medicant and the only method noted in 
this series of combating this disorder was 
repeated, small, whole blood transfusions. 
The level of the white blood cell count was 
the determining factor in deciding upon 
additional courses of nitrogen mustard 
therapy. 

Lymphopenia. Lymphopenia was the 
most persistent hematologic change noted 
in this series of cases. It was observed 
almost uniformly that lymphopenia ap- 
peared from one to fourteen days after the 
initiation of therapy; the average number 
of days for maximum lymphopenia to 
develop was three days after completion 
of treatment. 

Thrombocytopenia. Seven per cent of 
the patients in this series manifested 
clinical evidence of thrombocytopenia, 
consisting of petechia, ecchymosis and 
epistaxis. Routine thrombocyte counts 
were not performed until a patient mani- 
fested clinical evidence and in each of these 
seven patients a drop in the thrombocyte 
count was observed. The earliest appear- 
ance of thrombocytopenia was two days 
and the latest appearance was three weeks 
after the initiation of therapy. One patient, 
who was home and developed generalized 
petechia and bleeding from the gums which 
persisted for two weeks, received no 
therapy; he recovered to carry on normal 
activity and he returned to the hospital 
one month later and manifested a normal 
blood picture and thrombocyte count. 
This case indicates a spontaneous recovery 
of the bone marrow following methyI-bis. 

The depressant effect of methyl-bis 
upon the hemopoietic system is a tem- 
porary one and in no instance if the 
patient survived long enough was there a 
failure of return of the blood count to a 
normal level. 

Blood Chemistry. Blood chemical stud- 
ies, consisting of plasma protein con- 
centration, non-protein nitrogen, plasma 
chloride, plasma carbon dioxide combining 
power and hematocrit were performed in 
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50 per cent of the cases in this series and in 
no instance was any change attributable 
to methyl-bis encountered. Routine urine 
studies were performed and no specific 
alterations were observed. 


SUMMARY AND CONCLUSIONS 


The effects of nitrogen mustard, methyl- 
bis (beta-chloroethyl) amine hydrochloride, 
have been studied upon a group of one 
hundred patients who suffered from cancer. 
The series was selected to represent a 
heterogeneous group of neoplastic diseases 
so that the efficacy or toxicity of this drug 
upon patients suffering from various neo- 
plastic processes could be ascertained. 

In no instances was the drug considered 
of curative value, and in seventy-nine 
patients of the one hundred studied the 
drug had no effect whatsoever. Fifteen 
patients enjoyed mild palliation, and six 
manifested a marked response to the 
administration of methyl-bis. The results, 
however, for the most part were of a 
transient nature; and in all instances in 
which a decrease in tumor size occurred 
the decrease was transient usually fol- 
lowed by a return to the previous size of 
the mass and in certain instances to an 
increased growth. 

The two disease processes which ap- 
peared to respond the best to the ad- 
ministration of methyl-bis were bron- 
chiogenic carcinoma and lymphomas. In 
two of the four patients with Hodgkin’s 
disease treated a dramatic response was 
manifested by a decrease in the size of the 
tumor mass with marked transient symp- 
tomatic improvement. Patients that are 
critically ill rarely manifest a beneficial 
response to the administration of this 
therapeutic agent. 

Studies are under way to note if tumor 
masses which have decreased in size as a 
result of methyl-bis administration can 
be prevented from regrowth by a course of 
x-radiation. 

Although the use of a chemical agent 
in the treatment of patients with neo- 
plastic disease represents a milestone in 
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the therapeuces of this disorder, it is 
believed that methyl-bis is not the drug 
of choice, but additional studies in obtain- 
ing allied chemicals should be continued. 
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BorRMANN classifies gastric carcinomas into four general types. The 
first two types are relatively localized and have a better prognosis if 
operated upon early enough, whereas types 11 and tv are spreading or 
infiltrating and usually in such cases the condition may already be in- 
operable or recurrence, at least, is more apt to follow gastrectomy. While 
all this is relatively true, we must not lose sight of the fact that the presence 
or absence of metastasis in the regional lymph nodes of these resected 
stomachs is also of great prognostic value. In fact Moore et al. have 
recently studied a large number of these cases and justly conclude that 
this factor is of even greater prognostic value than simple reliance on 
the Borrmann type of tumor. (Richard A. Leonardo, M.D.) 
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ANGIOSARCOMA OF THE STERNUM* 


A.ois POLLAK, M.D. 
Los Angeles, California 


the same clinical course and poor 
prognosis as sarcomas in other re- 
gions of the body but cases have been 
reported in which surgical excision has been 
able to give great relief from rapidly pro- 
gressing pressure symptoms and to prolong 
life. There is always at least the possibility 
of a cure but the general rule is recurrence 
and metastases. The weapons at hand at 
the present time to combat the destructive 
growth and spread of the malignant tumor 
are surgical excision or radiation or both. 
In 1932 George J. Heuer? found thirty- 
seven cases of tumor of the sternum in the 
literature and added one case. Seven 
tumors were said to have arisen in the 
gladiolus, nine in the manubrium and two 
in the gladiolus and manubrium. The re- 
maining tumors simply are described as 
being in the sternum. Fifty per cent were 
primary sarcomas; the rest were chon- 
dromas, endochondromas, chondromyx- 
omas, metastic tumors, gumma and chronic 
inflammation. Three were pulsating tumors 
and were found to be aneurysms. 
Thirty-four of these patients were sub- 
jected to a more or less radical operation. 
Eight died within fifteen days of the opera- 
tion. Of the twenty-three patients who re- 
covered, only three failed to show evidence 
of recurrence in from one to two years. 
The sternum is a very uncommon site 
primarily affected by malignant growth. 
Thomas J. Kinsella* quotes a report from 
Davies that in over 29,000 4 by 5 inch chest 
films made by the mobile x-ray unit of the 
Nopeming Sanatorium, St. Louis County, 
Minnesota, they encountered twelve thor- 
acic tumors. Of these only five were definite 
chest-wall tumors. In 1933 Carl L. Hed- 
bloom! reviewed 313 cases of tumors of the 
bony chest wall, including Heuer’s tumors 
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of the chest wall. These were all the tumors 
of the chest wall reported since the first 
thoracotomy was recorded by Osias Aimar 
in 1778. Eighty per cent were primary in 
the ribs and only 20 per cent in the 
sternum. To this 20 per cent, or fifty-two 
cases of tumor of the sternum, nine more 
cases were added in a paper by Sommer 
and Major‘ in 1942. Of these nine cases 
which included all the reported cases with 
apparent adequate histologic study, three 
were Hodgkin’s disease, three were chon- 
dromas, one was a chondrosarcoma and one 
was a small, round-cell sarcoma. 

Among the malignant tumor groups re- 
ported by Sommer and Major there is no 
case with a five-year cure. The most dis- 
couraging group from the standpoint of 
therapy is that of Ewing’s sarcoma, four- 
teen of eighteen patients having died and 
one reported living but with recurrence. 

Woodward! cites a case of sarcoma of the 
sternum following injury, with death en- 
suing within three months of operation. 


CASE REPORT 


The patient, R. O., a fifty-one year old con- 
struction worker, was first seen by his physician 
in December, 1944, for a lump in his chest which 
developed after an injury caused when a load 
of wood he was lifting slipped and hit his chest. 
He complained of pain and shortness of breath. 
The lump had spread toward the center of his 
chest and was increasing in size. There was no 
cough, no sputum nor loss of weight. There 
was no history of serious illness or operations. 
A roentgenogram showed a tumor of the manu- 
brium and upper part of the sternum. (Fig. 1.) 
In February, 1945, a section was removed for 
biopsy. 

The specimen consisted of an irregular piece 


‘of white tissue from the manubrium, 0.5 cm. 


in its greatest diameter. Microscopically, the 
tumor was very cellular, the cells varying from 


* From the Department of Surgery of the Cedars of Lebanon Hospital, Los Angeles, Calif. 
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Fic. 1. Tumor of manubrium and upper part of 
sternum. 


polyhedral to spindle shape. A few scattered 
multinucleated tumor cells were identified. 
The cells had abundant clear cytoplasm and 
the nuclei were oval to round but relatively 
small. Mitotic figures were numerous. The 
cells were arranged in alveolated masses. The 
extreme vascularity of the tissue was a promi- 
nent feature of the tumor. A diagnosis of 
hemangioendothelioma was made. (Fig. 2.) 
The patient was referred to a radiologist in 
February, 1945. X-ray treatments were given 
over the affected area from February 17 to 
March 23, 1945, for a total of 8,000 r. Following 
this there was a great deal of regression of the 
tumor mass. In April, 1945, radium treatment 
was given, the needles being implanted in some 
of the remaining thickened portion of the chest 
wall in the area of the tumor for a total of 
g00 mg. hours. The radiation reaction sub- 
sided and no tumor mass was ‘palpable until 
September, 1945, when examination showed 
recurrence of firm induration. In October the 
tumor area seemed to show some increased full- 
ness and roentgen examination revealed that 
the manubrium sterni and possibly the upper 
portion of the body of the sternum was involved. 
The general condition of the patient was such 
that surgical excision of the tumor mass was 
considered. From October 22 until November 
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Fic. 2. Showing extreme vascularity of tumor. 


5, 1945, he was under observation and was 
being prepared for surgery. The thyroid, pros- 
tate and kidneys showed no abnormalities; 
heart and lungs were normal. No metastases 
were found and the Wassermann test was nega- 
tive. The blood phosphatase and other labora- 
tory findings were normal. Underneath the scar 
of the biopsy incision there was a hard, bony 
swelling, apparently belonging to the manu- 
brium and upper part of the body of the 
sternum. The skin over it was dusky red and 
adherent to the underlying bone. There was no 
fluctuation of the mass and no palpable en- 
largement of the axillary or supraclavicular 
lymph nodes. On November 6th a partial re- 
section of the sternum was done under general 
anesthesia with the intratracheal closed system. 

Incision was made through skin and subcu- 
taneous fat from the middle of the left sterno- 
cleidomastoid muscle to the xiphoid process 
over the left margin of the sternum. The skin 
flap was developed laterally and the fascia was 
incised. The sternal attachment of the sterno- 
cleidomastoid muscle was severed and the right 
sternoclavicular joint was disarticulated by 
sharp dissection. The periosteum of the first rib 
was then incised longitudinally, stripped with 
an elevator and the rib was severed close to the 
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Fic. 4. Specimen showing greatly enlarged marrow 
spaces with no hematopoietic or tumor tissue visible. 


cartilage. This procedure was repeated for the 
second and third ribs. The retrosternal space 
was then entered with the finger, the parietal 


Fic. 5. Patient on tenth postoperative day. 


pleura was carefully stripped and the anterior 
mediastinum was freed. The left sternoclavicu- 
lar joint and the three ribs on the left side were 
then severed, applying the same procedure 
used for the right side. The body of the sternum 
was severed step by step with a small Luer, the 
whole bony structure easily being stripped from 
its attachments to the pleura and to the an- 
terior mediastinum and removed. At this point 
all the anatomic structures, including a per- 
sistent thymus, could be seen uninjured. Both 
lungs were freely expanding under the pleura 
and no pathologic changes were noted. There 
was almost no bleeding from the bone and a 
few soft tissue bleeders were ligated with plain 
No. 00 catgut. The sternal end of the sterno- 
cleidomastoid muscle was attached with a few 
interrupted chromic No. 0 catgut sutures to the 
periosteum of the clavicle. The major pectoral 
muscles were mobilized and approximated with 
chromic No. o catgut as far as possible, leaving 
a defect 5 cm. by 5 cm. Subcutaneous tissues 
and skin were closed over the defect with No. 1 
silk and two dermal retention sutures. The 
patient’s postoperative condition was excellent. 

Pathologically, the mass included the manu- 
brium, part of the body of the sternum and a 
small portion of adjacent costal cartilages. The 
entire mass measured 12 cm. in width, 6.5 cm. 
in length and 3 cm. in thickness. The thickest 
area was situated in the upper left quadrant 
near the manubrioclavicular joint. On section 
the marrow space was considerably expanded. 
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Fics. 6 and 7. Roentgenograms taken on tenth postoperative day. 


Fic. 8. Showing metastases in the skull. 


(Fig. 3.) It occupied an area 4 cm. in transverse 
diameter and 2 cm. in thickness. The area was 
filled with semitranslucent, gray tissue. There 
was no gross evidence of tumor in the specimen. 
A small piece of pale skeletal muscle accom- 
panied the specimen. Examination of the his- 
tologic preparations of the manubrium revealed 
greatly enlarged marrow spaces with only a few 
fragments of the bone lamellae remaining. 
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Areolar tissue and a small amount of adipose 
tissue filled the marrow spaces, except for some 
cystic defects. No hematopoietic or tumor tis- 
sue could be identified. (Fig. 4.) The cortex of 
the bone was of variable thickness with some 
newly formed bone and a small amount of 
cartilage at the periphery. The compact bone 
was poorly preserved, somewhat vacuolated 
and the osteocytes were distorted. The sections 
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Fic. 9. Showing destruction of the proximal end 
of the left humerus by metastatic growth. 


of skeletal muscle showed large areas of atrophy, 
necrosis and formation of pseudomultinu- 
cleated giant cells, apparently produced by 
coalescence of nuclei following degeneration of 
the muscle fibers. Extensive regional fibrosis 
and slight lymphocytic infiltration was also 
noted. 

The postoperative course was uneventful. On 
the fourth day the patient was able to sit up in 
bed and move his arms freely. On the fifth day 
he sat up in a chair. The wound was clean; 
there was no edema. The skin sutures were re- 
moved on the seventh day and the wound 
healed per primam. There was no shortness of 
breath. On the tenth day the patient was up 
and around, moving his arms and feeling well. 
(Fig. 5.) He was discharged from the hospital 
on the eleventh day and was seen at frequent 
intervals thereafter. He was able to come to 


the office and take a daily walk and had no 
shortness of breath. 

Roentgenograms were taken before the 
patient left the hospital (Figs. 6 and 7) and 
showed marked bilateral enlargement of the 
upper portion of the mediastinum which was 
interpreted as most likely being due to blood 
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collected in the anterior mediastinal space 
posteriorly. 

A roentgenologic recheck was done on 
February 15, 1946, at which time there was 
no evidence of recurrence nor metastasis. In 
March, 1946, the patient developed a swelling 
of the left shoulder and several hard lumps ap- 
peared on the forehead and in both parietal 
regions. Biopsy of a nodule from the forehead 
revealed histologic similarity to that of the 
specimen previously removed from the manu- 
brium. The roentgenogram of the skull revealed 
extensive bone destruction. (Fig. 8.) The 
proximal end of the left humerus was almost 
completely destroyed and the distal end also 
showed destruction. (Fig. 9.) The patient 
received x-ray treatment over the affected areas 
which relieved the pain in the left shoulder. 

Development of metastases was sudden and 
progress was rapid. The patient died within 
three months after the onset of metastases. 
However, no local recurrence had developed. 


COMMENTS 


From the pathologic standpoint there 
appears to be considerable controversy re- 
garding the classification of this type of 
tumor. In the differential diagnosis only 
types of non-bone forming tumors must be 
considered, such as Ewing’s sarcoma and 
myeloma. In the case presented here the 
various types of myeloma are excluded on 
the basis of cytologic detail. 

The term endothelioma of bone was 
introduced by Golgi in 1869 and served as a 
pigeon-hole for odd and unusual tumors, 
the origin of which was not clearly under- 
stood. Billroth (1856), Waldeyer (1878) and 
Kolaczek (1880) included cylindromas and 
angiosarcomas in this group. Some contro- 
versy ensued as to whether or not a non- 
osteogenic tumor of bone could exist. In 
1924 Ewing presented histologic evidence 
in favor of such tumors and was supported 
in his contention by Conner (1926) and 
by Kolodny (1927). Some exception to 
Ewing’s stand was raised by Ribbert and 
MacCallum. 

The most striking features of Ewing’s 
sarcoma (known also by the synonyms: 
hemangioendothelioma and hemangiosar- 
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coma) are its alveolated character, the 
presence of clear cells, the relative ease 
with which it is destroyed by x-ray and its 
dissemination to other bones after a latent 
period of some two months to three years 
from the time of discovery. The clinical 
course of our patient clearly resembles that 
of other cases of Ewing’s sarcoma. It is 
notable that histologic examination of the 
sternum following x-ray treatment re- 
vealed a complete destruction of the tumor 
as far as could be ascertained. Changes 
secondary to x-ray were observed not only 
in the bone marrow but in the bone itself 
and in the surrounding skeletal muscle. It 
is noteworthy that the enlargement of the 
manubrium which developed subsequent to 
treatment was due not to the redevelop- 
ment of the tumor but rather to prolifera- 
tive changes of the bone. 


SUMMARY 


A case of angiosarcoma of the sternum 
has been presented in which radiation 
therapy was followed by radical excision of 
the manubrium and upper part of the 
sternum. The patient made a rapid re- 
covery from the operation without im- 
pairment of function. In spite of the 
radiosensitivity of the tumor the complete 
excision of the tumor mass and surrounding 
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tissues and the apparent complete re- 
covery of the patient after surgery, metas- 
tases occurred to the skull and left humerus, 
and death ensued within eighteen months 
from the onset of the symptoms. 

A brief review of the literature and his- 


tologic diagnosis of angiosarcoma has been 
included. 


CONCLUSIONS 


1. This type of tumor is highly metas- 
tatic; and while the primary growth can be 
checked by radiation and surgery, the de- 
velopment of metastases cannot be pre- 


vented by present available methods of 
treatment. 


2. Extensive resection of the chest bone 
can be done without functional impairment. 
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MESENTERIC CYST 


ALLEN E. Grimes, M.D. 


Lexington, Kentucky 


HE infrequent occurrence, the diffi- 

culty in making a preoperative diag- 

nosis and the problems encountered 
in the surgical treatment of mesenteric 
cysts make them a subject of great 
interest. In reviewing the literature I find 
that they are exceedingly rare. It has been 
said that one may terminate a long and 
successful surgical experience without hav- 
ing seen one such case. The first mention 
of this interesting condition is found in the 
writings of Benivieni, a Florentine anat- 
omist of the sixteenth century. To the 
present there are only 500 collected reports 
in the literature. 

The points of particular interest in a 
study of these cysts are their rarity, their 
origin and the infrequency with which 
they are recognized before operation. 
Portal in 1803 made the first attempt at 
classification. Since that time Rokitansky 
in 1842, Moynihan in 1897, Dowd in 1g00 
and many others haye made suggestions 
which have contributed to the understand- 
ing of the origin of this condition. 

Warfield in 1932 has compiled the most 
workable classification which is as fol- 
lows: (1) Originating from retroperitoneal 
organs, namely, the germinal epithelium, 
ovary, Wolffian or Millerian bodies. Rem- 
nants of these tissues are thought to be 
displaced between the leaves of the mesen- 
tery where they take up an independent 
and aberrant existence. Dermoid cyst, 
the rarest of all mesenteric tumors number- 
ing less than twenty to date according to 
Pemberthy, have been found only in 
females, and this seems to give added 
support to the theory of embryonic origin. 
(2) Probably the next most tenable theory 
is that of displaced embryonal intestinal 
tissue. There is evidence to support the 
view of sequestration of intestinal diver- 
ticula or the vitelline duct (Meckle’s) in 
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the work of Lewis and Thyng (1908). They 
described the regular occurrence of diver- 
ticula in the embryos of the guinea pig, 
rabbit and man. Guthrie and Wakefield 
of the Mayo Clinic (1943) undertook a 
similar study to investigate the possible 
common origin and relationship between 
mesenteric and intestinal diverticula which 
occurs in the human and probably in the 
mammalian embryos. Their material con- 
sisted of embryos of guinea pigs ranging 
from 6 to 34 mm. in length and specimens 
from twenty-two human mesenteric cysts 
removed at operation. There were thirty- 
six guinea pig embryos studied and a total 
of seventy-six diverticula found. Histologic 
study revealed remnants of intestinal 
structures, epithelium and muscle: bundles 
in the majority of twenty-two human 
specimens observed. It is in the realm of 
possibility that these diverticula continue 
to grow in the layers of the mesentery 
where they may or may not lose their 
continuity with the intestine. Wakefield 
has said that definite proof of the origin of 
mesenteric cyst from embryonic intestinal 
diverticula will come when someone is 
able to find a carcinoma developing in one 
of these cysts. 

Other theories include: (3) Dermal in- 
clusions as suggested by Bartlett in 1923. 
There are few supporters of this view. 
(4) Angiomas have been mentioned as a 
possible source. (5) Pseudocysts must be 
included. They may be of bacterial or 
infectious origin as hydatids, echinococcus 
and tuberculous nodes, or cystic degenera- 
tion of benign and malignant tumors. 
(6) Obstruction of lymph channels as a 
possible origin even of the chylous mesen- 
teric cyst does not seem reasonable in view 
of the vast anastomosis existing in this 
system. 

In the formation of mesenteric cysts 
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from an enterogenous origin it is thought 
that the mucous membrane is forced out 
through the fibers of the muscularis carry- 
ing the serosa with it to form a cavity out- 
side of the lumen of the intestine. Finally, 
it is thought the connection with the lumen 
is obliterated and the cyst becomes iso- 
lated. In my first case, however, a very 
definite connection of the cyst with the 
anterior wall of the stomach was easily 
demonstrated. It was a tube about 0.25 to 
0.5 cm. in diameter and approximately 
1 cm. long and contained all of the layers 
of the stomach. In removing the cyst this 
attachment was ligated at the base and 
turned into the stomach by using a purse- 
string suture as is done in inverting an 
appendicel stump. I believe that this 
finding definitely proves diverticula of the 
intestinal tract as one source of origin of 
mesenteric cyst. 

Mesenteric cysts have been found to 
occur more frequently in women than in 
men but elects no age group. They have 
been found in all ages from the fetus to 
eighty years. They are likely to be dis- 
tributed along the course of the intestine 
from the duodenum to the rectum. About 
half have been found in the mesentery 
adjacent to the small bowel and one- 
fourth in the limits of the ileum. 

Pathologically, the cysts are small to 
great in size varying from bare visibility 
to several centimeters in diameter. They 
may be single or multiple; approximately 
one-half are unilocular. The cyst wall may 
be very thin and fragile or at times rather 
thick. The lining is frequently columnar, 
stratified or occasionally ciliated epithe- 
lium. Muscle tissue similar to that found 
in the intestinal tract has been observed 
in the wall. Many of the cysts contain 
creamy, chylous fluid, clear liquid, coagu- 
lated material, gelatinous substance and 
all degrees of blood staining. The dermoid 
cysts contain hair follicles, sweat and 
mucous glands, fat, sebaceous material 
and all of the secondary skin elements. 

The symptoms are largely dependent 
upon complications. The most frequently 
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occurring are intestinal obstruction, tor- 
sion, impaction, rupture and intracystic 
hemorrhage. Obstruction may be ushered 
in with acute suddenness characterized by 
sharp, colicky abdominal pain, nausea, 
vomiting and obstipation. The general 
abdominal rigidity and tenderness often 
prevent the palpitation of the tumor and 
it is the exception when the true cause 
of the obstruction is understood before 
operation. 

The diagnosis in the uncomplicated 
cases is notoriously difficult and in the 
presence of intestinal obstruction an accu- 
rate diagnosis is practically impossible. 
The knowledge of a previously existing 
intra-abdominal tumor may suggest the 
character of the obstruction with the 
onset of acute symptoms. Likewise, sudden, 
acute abdominal pain with unparalleled 
shock occurring in a patient with an 
abdominal tumor may be interpreted as 
hemorrhage into a cyst. Hastings of New 
Zealand reported such a case. The out- 
standing feature of the history and exami- 
nation in the uncomplicated case is the 
presence of a movable mass in the abdomen 
which Moynihan thinks has greater range 
of mobility in the transverse direction. 
An abdominal tumor, however, offers 
many snares in the differential diagnosis. 
The more frequently occurring abdominal 
tumors are ovarian cyst, pedunculated 
fibroids, hydropic gallbladders, cyst or 
tumors of the kidney, neoplasms of the 
gastrointestinal tract and pancreatic cysts. 
There are adequate means of investigation 
to eliminate many of these lesions. Special 
x-ray studies with media apply in certain 
of the conditions. Ball believes that in 
many of the cases the mesenteric cyst will 
disarrange the normal intestinal relation- 
ship to be of significant diagnostic value. 

Treatment is almost invariably surgical, 
but the exact procedure will be determined 
by the operative findings, general con- 
dition of the patient, size and position of 
the cyst and the associated complications. 
Intestinal obstruction, peritonitis, hemor- 
rhage into the cyst, rupture into the 
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bowel, torsion of the cyst with gangrene 
and infection and impaction of the cyst 
in the pelvis are the most frequently found 
complications. Aspiration, marsupializa- 
tion, incision and drainage, enucleation or 
resection of the cyst and adjacent bowel 
are the usual surgical procedures per- 
formed. Enucleation is the procedure of 
choice. Marsupialization and drainage re- 
main very useful when removal is too 
dangerous. Removal of the cyst with 
bowel resection is necessary in from one- 
fourth to one-third of the cases for the 
relief of obstruction and acute peritonitis. 
Warfield reviewed the literature from 1920 
to 1932 which comprised 129 cases. In this 
study the mortality from enucleation was 
g per cent, from enucleation with intes- 
tinal resection 27.3 per cent, from drainage 
and marsupialization 16.6 per cent. The 
following cases represent my experience: 


Case 1. A white, single woman, twenty- 
eight years of age, was first seen November 8, 
1944. Six months before she had had recurring 
spells of sharp pain across the upper abdomen 
lasting about an hour with associated bloating, 
and often vomiting, but no belching, heart- 
burn, sour stomach or jaundice. The spells bore 
no relation to the time of eating or the type of 
food. On several occasions there was residual 
soreness in the upper abdomen for a week. Her 
present illness started three months before 
admission. On the occasion of her brother re- 
turning from the Army, she ran out on the 
porch to greet him and met him on the top step. 
Her impetus from running was so great that she 
knocked her brother over and together they 
rolled down four or five steps. At the time she 
noted minor abrasions of the face and knees but 
was none the worse for her tumble. Three to 
four hours later she experienced several fainting 
spells and retired to her bed where she re- 
mained until the next day. About ten days after 
the fall she noticed that her abdomen was in- 
creasing rather rapidly in size and was moder- 
ately sore throughout. As time went on the 
swelling became very marked and interfered 
with her breathing. 

The outstanding findings in this 5 feet, 
2 inch, 115 pound woman, when examined six 
weeks after the onset of her trouble, were 
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marked pallor and a greatly distended ab- 
domen. Her breathing was shallow and of an 
increased rate. There was dullness in both lung 
bases from the tenth rib downward. The 
abdomen was so swollen that the skin was 
tight and glistening. On percussion a fluid 
wave was easily demonstrated. No masses 
could be felt. Vaginal and rectal examinations 
were essentially negative. The extremities 
were free from edema. The initial erythrocyte 
count was 3,000,000. Hemoglobin was 36 per 
cent; leukocyte count, 7,500 with 70 per cent 
polymorphonuclears, 30 per cent lymphs and 
9 per cent stabs. The urinalysis was negative. 

The patient was given two transfusions of 
500 cc. each of blood and operated upon the 
fourth day after admission. An upper right 
rectus incision was made. As soon as the 
peritoneum was incised there was a forceful 
gush of straw-colored fluid which rapidly 
became bloody. Two and one-half gallons were 
removed and a large irregular, polycystic 
tumor 15 by 8 cm. in diameter came into view. 
The color of the whole mass was reddish 
purple. It appeared to arise from and be 
incorporated in the anterior layer of the greater 
omentum. There was one stalk-like connection 
about 0.5 cm. in diameter and 1 cm. long with 
the anterior wall of the mid-portion of the 
stomach. It had the same appearance of the 
stomach. All vessels were clamped and ligated 
and the connection with the stomach was 
treated like an appendicel stump by ligation 
and inversion. When the tumor had been 
removed and the fluid evacuated from the 
peritoneal cavity, a thorough exploration was 
done. The kidneys, gallbladder, liver and pelvic 
viscera were found to be normal. During the 
operation the patient received a transfusion 
of 500 cc. of blood and 1,000 cc. of saline. Her 
immediate postoperative condition was good, 
her convalescence was uneventful and she was 
dismissed from the hospital on her thirteenth 
postoperative day. 

The pathologic report was made by Dr. 
Maxwell. The specimen consisted of a large 
nodular mass measuring 15 by 8 cm. The 
mass was lobulated and cut with little re- 
sistance. Sections through the tissue showed 
friable material with a number of small cystic 
spaces throughout. The sections showed numer- 
ous spaces which measured up to large cysts. 
Some were filled with blood; however, most of 
them were filled with granular coagulated 
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material. The cells were spindle shaped with 
hyperchromatic nuclei. 

Diagnosis: Large lymph angio-endothelioma 
of the mesentery. 

Case 11. The patient was a married, colored 
female, forty-six years old, who for one year 
had noticed a mass in the upper left quadrant 
of her abdomen which had increased rapidly 
in size within the last three months and caused 
some localized pain. History of systems was 
essentially negative. Examination showed a 
well nourished colored female, about 5 feet, 
6 inches tall, weighing 160 pounds without 
evidence of weight loss. The essential finding 
was a tumor about the size of a grapefruit in 
the upper left abdomen which could be moved 
slightly in the transverse direction. The 
erythrocyte count was 4,100,000; hemoglobin, 
80 per cent; leukocyte count 7,750 with 65 
per cent polymorphonuclears, 35 per cent 
lymphs and 6 per cent stabs. The urinalysis 
was negative. An intravenous urogram was 
negative. Since there were no gastrointestinal 
symptoms a gastrointestinal x-ray series was 
not done. The preoperative diagnosis was 
pedunculated ovarian cyst or mesenteric cyst. 

Exploration was done October 15, 1945, 
through a low mid-line incision which was 
extended upward. The uterus, tubes, ovaries 
and appendix were not unusual. There was 
a large mass the size of a honey dew melon in 
the upper left quadrant of the abdomen lying 
beneath the layers of the greater omentum. 
The stomach was displaced upward and the 
transverse colon downward to the rim of the 
pelvis by the mass. The cyst was apparently 
in the greater omental cavity being firmly 
adherent to the omentum anteriorly, the 
posterior surface of the stomach above and 
the mesocolon and transverse colon posteriorly. 
There were many large vessels coursing on 
the surface of the cyst. After considerable 
dissection had been done and the cyst freed, 
it was inadvertently opened. Thick, gelatinous, 
mucoid material was evacuated and the greater 
part of the cyst was removed. A routine appen- 
dectomy was done. The abdomen was then 
closed without drains. The convalescence was 
uneventful and the patient was dismissed on 
the thirteenth postoperative day. 

The gross specimen was described as a large, 
irregular mass from the mesentery weighing 
285 Gm. There was a number of small clear 
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cysts in the larger mass. Histologically, the 
sections showed some of the cyst to be lined 
with low columnar cells in which the nuclei 
were near the attached surface. Other cysts 
were without an epithelial lining. The cystic 
spaces were filled with mucoid material and in 
the stroma there was a moderate lymphoid and 
plasma cell infiltration. 

Diagnosis: Large pseudomucinous mesenteric 
cyst.* 


SUMMARY 


1. Mesenteric cysts are the 
unusual abdominal tumors. 

2. The etiology is unsettled but seques- 
tration of germinal structures and intes- 
tinal diverticula are possible sources of 
origin and have good supportive evidence. 

3. Symptoms usually are due to com- 
plications. The diagnosis is not accu- 
rate particularly with associated intestinal 
obstruction. 

4. The treatment is surgical and the 
type of procedure depends on the finding 
and complications. 

5. Two cases successfully operated upon 
are presented. 


among 
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*The second case recurred and the patient was 
operated upon by my friend, Dr. Howard Dorton, who 
gave me a report of his findings. The cyst had again 
attained large portions. He was able to define a definite 
tubular connection with the colon. This is similar to my 
findings in my first case, and again emphasizes intestinal 
diverticula as one of the possible origins. 
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ENTERIC INTUSSUSCEPTION IN THE ADULT 


NicAnpro F. DeCesarg, M.D. 
Surgeon-in-Chief, Clover Hill Hospital; Consulting Surgeon, Lawrence General Hospital 
Lawrence, Massachusetts 


NTUSSUSCEPTION. in the adult is 

not only a most interesting and per- 

plexing problem but it occurs very 
infrequently. Finding this condition in an 
adult brother and sister seems to be most 
unusual and worth reporting. 

Enteric intussusception in the adult is 
encountered very rarely by the average 
surgeon. Both cases reported here were 
enteric intussusceptions and both ap- 
parently had the same etiologic factors. 

A study made by Jason in 1945! shows 
that the incidence of intussusception in 
adults is about 5 per cent. According to 
Davis,” a study made in 1936 showed that 
of an all-time total admission of 113,351 in 
two large hospitals in Duluth, Minnesota, 
intussusception was found in twenty-two 
instances. Of these, only one was in an 
adult. 

In the Beth-EI Hospital in New York 
City, of 62,632 patients admitted in eleven 
years, a total of six cases of intussusception 
were found, one of which was in an adult. 

At the Massachusetts General Hospital, 
of a total of 529,897 hospital admissions 
from 1887 to 1946, there were 146 cases 
of intussusception. Of these, sixty-four 
were in children and forty-three in adults; 
no age was recorded in thirty-nine cases. 

At the Clover Hill Hospital, of a total 
of 26,178 patients admitted, there have 
been four cases of intussusception, one 
in a child and three in adults. All four 
were operated upon by the writer; two 
cases are reported herein. 

Intussusception means the invagination 
of one part of the intestine into an adjacent 
part and its manner of growth is best 
described by the following quotation :* 

“The growth of an intussusception 
occurs exclusively at the neck. The apex 
of the intussusception soon becomes edem- 


532 


atous, stiff, and swollen, and once this 
has happened, it is impossible for the apex 
to change. The driving force is supplied 
entirely by the ensheathing layer or intus- 
suscipiens. As in normal peristalsis, the 
circular fibers of the sheath contract 
strongly above, driving the intussusception 
on and forming a fixed point from which 
the longitudinal fibers can act. These act 
in one of two ways. If the sheath is loose, 
they pull it over the intussusception like a 
sleeve. If it is tight, they drive the intus- 
susception into it. This is the only way an 
intussusception can grow.” 


TYPES OF INTUSSUSCEPTION 


Four forms of intussusception are: (1) 
ileocecal, the most common, in which 
the ileum invaginates into the cecum at 
the ileocecal valve; (2) ileocolic, in which 
the small bowel intussuscepts into the 
large bowel; (3) enteric, in which the 
small intestine invaginates into the small 
intestine; (4) colic, in which the colon 
invaginates into itself. 


ETIOLOGY 


In infants, there are no real etiologic 
factors. In adults the following may be 
listed as some of the most common causes: 
(1) malignant or benign intestinal tumors; 
(2) polypi; (3) tubercular or typhoid 
ulcers; (4) appendicitis or Meckel’s diver- 
ticulum; (5) congenital tumors; (6) rapid 
loss of weight; (7) submucous lipoma of 
ileum; (8) obstipation. 

It is generally believed that intussuscep- 
tion is caused by irregular and increased 
peristalsis due to some irritant or lesion 
in the wall or lumen of the bowel. 

Choffin Nason and Slenons‘ reported 
a case of intussusception during pregnancy 
and also listed twenty other cases of 
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intussusception during pregnancy reported 
from 1870 to 1934. Most of the mothers 
died and the causative agent in most of 
the cases was tuberculosis. In about one- 
half of the cases described in the literature 
no definite inciting cause appeared. 

The first reported case of abdominal 
section for intussusception was by Hut- 
chinson in 1871.° 


SYMPTOMS 


Symptoms are vague and atypical in 
most cases but the accepted signs and 
symptoms of intussusception are as follows: 
(1) intermittent colic-like pain anywhere 
in the abdomen; (2) nausea and vomiting; 
(3) obstipation; (4) blood or mucus in the 
stools; (5) mass or tumor in the abdomen 
not commonly palpable (but may be under 
anesthesia) which becomes increasingly 
larger as the condition progresses; (6) dis- 
tention and rigidity as obstruction prog- 


resses; (7) tenderness over the involved 
area. 


DIAGNOSIS 


Careful evaluation of the history and 
physical findings is important. With the 
exception of the enteric type, x-ray ex- 
amination with barium in rectum and 
colon usually gives invaluable information. 
Blood in the stool is a late manifestation 
in the enteric type of intussusception. 
Tumors in this type are small and hard to 
palpate. Bleeding is uncommon unless 
the intussusception persists for a long 
period of time. 

Presence of a tumor that hardens during 
pains and relaxes in the free intervals is 
very helpful in reaching a diagnosis. 
Differentiation between intussusception 
and mesenteric thrombosis or embolism 
is most difficult at times although bloody 
stools and mucus are rare in these condi- 
tions. In intussusception blood or mucus 
is not mixed with stool nor does it have a 
fecal odor as in enteric colitis. The enteric 
type of intussusception is the most difficult 
to diagnose and one must always consider 
this condition in the process of differential] 
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diagnosis. Rectal examination is most 


helpful in many cases. Mesenteric throm- 
bosis or embolism must always be con- 
sidered because of its similarity in the 
clinical picture. This is especially true in 
adults. A tumor is rare in these cases while 
it is not uncommon in intussusception. 


c. 


Fic. 1. Shows various types of intussusception. 
(From Radiology, 17: 60, 1931.) 


TREATMENT 


Intussusception is a surgical disease and 
surgery is usually the only treatment. 
Intussusception may be reduced at times 
by simply giving an enema. A barium 
enema under fluoroscopy should be given 
to see whether the simple enema has 
worked. This form of treatment may be 
risky and one should watch the patient 
carefully and be ready to operate immedi- 
ately because instead of reducing itself, 
the condition may get worse, edema may 
become extensive and the intra-abdominal 
reduction may become much more difficult. 

First, take care of the immediate emer- 
gency and second, eradicate the causes 
which brought about the intussusception. 
A plication of the mesentery may be done 
to prevent recurrence. 

Excessive mobility of the sigmoid is 
overcome at times by stitching one of the 
longitudinal muscle striae for a few inches 
to the fascia of the psoas muscle as it 


Y= 
\ 
a. Enteric | Hteocolic \ 
¢ 
ct. Colic 
— 


534 


comes downward over the brim of the 
pelvis. 

Primary resection and anastamosis may 
be necessary as in one of the cases re- 
ported herein. Wangensteen discusses sev- 
eral others. It must be remembered, 
however, that simple reduction by gentle 
traction gives a much better chance of 
success with less risk than _ resection. 
Wangensteen’s® treatment of intussuscep- 
tion covers this phase of the subject with 
clarity and exactness. Of course, the causa- 
tive agent, such as a tumor or polyp, 
must always be taken care of after reduc- 
tion of the invagination. Croce and Wiper’ 
in their reported case fixed the ascending 
colon and cecum to the lateral gutter with 
a series of sutures to prevent recurrence. 


CASE REPORTS 


The two patients mentioned herein 
are a brother and sister who had enteric 
intussusception, one occuring eight months 
after the other. The brother was twenty 
years of age and the sister was thirty- 


three years old. 


CasE1. F.L., a white female, was a house- 
wife who gave a history of having been ill 
when ten years old with “‘rheumatism”’ for 
three months. Her mother was told by the doctor 
that she would be left with a weak heart. Shedid 
not recall having been ill since that time until 
four years before admission when she became 
pregnant and had to be hospitalized because of a 
definite rheumatic heart. After considerable 
difficulty and treatment she went to term and 
delivered normal twins without incidence. Two 
year later she became pregnant again and had a 
stormy cardiac prenatal course. She went to 
term, however, and delivered a normal baby 
boy without incidence. 

At about 3 a.m. on March 20, 1941, she was 
seized with acute abdominal pain which was 
more severe in the right lower quadrant. She 
vomited twice and the pain increased in 
Severity. She took several doses of baking soda 
and was given an enema but no relief followed. 
The family doctor was then called and he sent 
her into the hospital with a diagnosis of 
appendicitis. 

When first seen at the hospital soon after 
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admission, she was screaming with generalized 
abdominal pain. Her temperature was 97.4°F., 
pulse 124, respirations 20 and blood pressure 
110/52. Her color was ashen with a slight 
cyanotic tinge. She was cold and in apparent 
shock. The heart was rapid and arhythmic. 
There was a loud, blowing systolic murmur 
in the mitral area. Abdominal examination 
revealed a palpable, painful, circumscribed 
mass in the right rectus region. There was not 
much muscle spasm but the mass was ex- 
quisitely tender to palpation. Rectal examina- 
tion, although negative, was not satisfactory 
because of extreme abdominal tenderness. The 
urine was negative; blood count showed 
4,390,000 red blood cells, 17,500 white blood 
cells, hemoglobin 60 per cent, polymorpho- 
nuclears 89 per cent, bands 2 per cent and 
lymphocytes 9 per cent. Scout films were not 
helpful. 

The patient was givén shock treatment and 
was operated upon about three hours after 
admission. The preoperative diagnosis was 
“Probable ovarian cyst with twisted pedicle, 
or ruptured appendix with abscess.” The 
abdomen was entered through an_ incision 
made just to the right of the median line. A 
large amount of bloody serous fluid was found 
in the abdominal cavity. The uterus, tubes, 
Ovaries and appendix were normal. There 
was a large, sausage-like coil of small intestine 
invaginated for a distance of 114 feet into an 
adjacent section of small intestine. The intestine 
was extremely edematous and cyanotic. It was 
under great tension, especially at the point 
of invagination where the mesentery was 
drawn up with it. There were numerous 
caseated lymph glands in the mesentery. The 
intussusception was reduced with great diffi- 
culty. It soon became apparent that despite 
successful reduction of the intussusception, 
resection of a large segment of small bowel 
was imperative. This was done. The intestine 
removed was dark, hemorrhagic and almost 
gangrenous in places. A side-to-side anastamosis 
was carried out in the routine manner after the 
cut ends were closed. After the rest of the 
intestine and other organs were inspected, the 
abdomen was closed in layers with No. 1 
chromic catgut. A cigarette drain was left in 
the pelvis for drainage. The patient was 
returned to bed with a pulse of 116. The pulse 
continued to be rapid for about a week and 
then levelled off at oo. Her postoperative 
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course otherwise was without incidence. She 
began to have bowel movements on the eighth 
day. She was discharged on the sixteenth 
postoperative day with the wound healed and 
apparently well. 

Pathologic examination showed a necrotic 
mucosa with marked hemorrhagic infarction 
throughout. The patient has been well since. 

Case 11. C. D. P., a white male, had an 
appendix operation five years previously. He 
had had “‘stomach” trouble for several years; 
his past history, otherwise, revealed nothing 
pertinent. 

His present illness started at 8:30 A.M. on 
November 20, 1941, when he suddenly was 
seized with acute, generalized, abdominal pain 
which was so severe that he collapsed. He 
apparently went into shock. He vomited a 
“greenish” substance several times. His eyes, 
ears, nose and throat were within normal 
limits. He had a loud mitral systolic murmur 
which was heard loudest at the apex. The 
lungs showed no abnormality. The entire 
abdomen was rigid and spastic; there were no 
visible or palpable abdominal masses. There 
was more spasticity and tenderness in the left 
lower abdomen. No hernias were found. The 
extremities showed no abnormality; rectal 
examination was negative. There was no 
diarrhea and no blood by rectum. The urine 
was negative. A blood count showed 4,500,000 
red blood cells, 21,850 white blood cells, hemo- 
globin 80 per cent, polymorphonuclears 71 per 
cent, bands 12 per cent and lymphocytes 17 
per cent. Flat X-ray showed no free air in the 
abdomen; otherwise, it was not very helpful. 

The preoperative diagnosis was “‘ Perforated 
peptic ulcer, acute pancreatitis, or possible 
intussusception.” 

The patient was operated upon less than one 
hour after admission. A right paramedian in- 
cision was made from the umbilicus to the 
symphysis pubis. Considerable serosanguineous 
fluid was found in the abdomen. About a foot 
of dark, cyanotic small intestine was telescoped 
into the small intestine. Although there was 
considerable edema, the intussusception was 
easily reduced and a good, healthy color soon 
returned to the bowel after warm saline packs 
were applied. Careful investigation revealed no 
tumor, lymph glands or any other visible or 
palpable cause of the intussusception. All fluid 
was aspirated and the abdomen was closed in 
layers without drainage. 
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The patient’s postoperative course was 
stormy. Postoperative distention was pro- 
nounced and very distressing. Prostigmin was 
given with poor results. Morphine and dilaudid 
were helpful. His nausea and vomiting were 
soon relieved by a Wangensteen apparatus but 
his pulse continued to be rapid. Colonic irri- 
gations were given for the distention with good 
results. The return fluid was bloody and later 
he began to pass occasional blood clots. On the 
fourth postoperative day he had a normal bowel 
movement with no blood and with excellent 
gas results. His abdomen became flat and his 
condition improved considerably although he 
continued to be extremely restless and nervous. 
His pulse stayed rapid. Supportive treatment 
in the form of intravenous fluids was given dur- 
ing all this time. On the eighth postoperative 
day he suddenly eviscerated. Intra-abdominal 
examination revealed a distended bowel but 
the findings otherwise were normal. The ab- 
dominal wall was resutured in layers with No. 1 
and No. 2 chromic catgut. Three stay sutures 
were placed. The postoperative course was 
again stormy but within six days he began to 
show marked signs of improvement and he was 
discharged on the twenty-third day after ad- 
mission much improved with the wound strong 


and well healed. 


COMMENT AND SUMMARY 


The first part of this paper is concerned 
with a short presentation of the general 
subject of intussusception in adults. 

Unusual cases of adult brother and 
sister, both suffering with enteric intus- 
susception, are presented. Definite pre- 
operative diagnosis was impossible in 
both. No obvious etiologic factor for 
the intussusception was found in either 
case. Both had valvular heart disease and 
hemorrhagic infarcts which may have 
been the causative agents of the intus- 
susception. Both had the same sudden, 
severe onset associated with intense pain 
and shock. 

Early operation in the second case saved 
a resection although the patient’s post- 
operative course which included eviscera- 
tion, was by far more stormy than the 
first case. 

Can intussusception be hereditary or 
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familial? No such cases could be found 
in a careful review of the literature. 
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Ir is well known that peptic ulcer patients can be handled more success- 
fully if the excessive gastric juice secretion which occurs at night can be 
properly controlled. It is also known that complete severance of both 
vagi effectively diminishes gastric secretion and acidity. The vagi are 
parasympathetic and form part of the autonomic nervous system. In 
like manner, it is known that injections of tetra-ethyl ammonium chloride 
can produce a temporary chemical sympathectomy effectively through 
action on the autonomic ganglia. These facts prompted J. M. Ferrer to 
investigate the value of this drug on the control of nocturnal gastric secre- 
tion. In a small series of cases, with an occasional failure, he has succeeded 
in effectively controlling or preventing night gastric secretion and acidity 
in peptic ulcer patients, especially by giving this drug at four-hour intervals 
during the night, using a dosage equivalent to 20 mg. per Kg. of body 
weight. The method seems worthy of further trials. (Richard A. Leonardo, 
M.D.) 
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FRACTURE OF THE NECK OF FEMUR 


AN INSTRUMENT TO FACILITATE THE INTRODUCTION OF THE SMITH-PETERSEN 
NAIL 


Liroyp J. Netro, m.D. 
West Palm Beach, Florida 


Or of the greatest advances in the 


field of surgery in recent years is 
the development of internal fixation 
for fractures of the neck of the femur. 


Fic. 1. Anteroposterior view of guide pin. 


The design of the three-flanged nail and 
the technic for its use by Smith-Petersen 
has added hundreds of years to the col- 
lective lives of old people who suffer this 
injury usually through falls during normal 
pursuits and in their own homes. 

As simple as the operation is per se it is 
often beset by many pitfalls in the form 
of complications, since the entire procedure 
is more mechanical than surgical. 

The complications most commonly en- 
countered are splitting of the shaft of the 
femur, driving the guide pin into the pelvis, 
bending the guide pin, breaking the nail 
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within the bone and “locking” of the nail 

on the guide pin by spicules of bone. 
Recently I had an experience that | 

have not seen reported although I am sure 


Fic. 2. Lateral (abduction technic) of guide pin. 


others have had such an experience. The 
following case history illustrates the point 
at hand. 


CASE REPORT 


Mrs. M. M., age seventy-seven, was ad- 
mitted to Good Samaritan Hospital on April 
26, 1946, and referred to me for treatment of 
intracapsular fracture of the left femur. She 
was prepared for surgery in the usual manner 
and the operation performed under cyclo- 
propane anesthesia. After satisfactory reduc- 
tion, confirmed by anteroposterior and lateral 
x-rays, the operative field was prepared and 
draped and the customary incision over the 
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Netto—Fracture of Neck of Femur 


Note: Instrument to be tempered 
ofter shoping. 


TOP VIEW 


SSS 


3//6" Diam. 


1/2" Diem.—e 
3/32" Diam. 


Fic. 3. Anteroposterior view of Smith-Petersen nail 
in unfavorable position. 


2" 


= — 5732" diem. 
trochanter was made. Land marks were deter- 8 HY 


mined and the guide pin inserted through the 
neck and into the head of the femur. X-ray - 
films in the anteroposterior and lateral position ) 
revealed that the position of the pin was satis- Ba ae _) 
factory, not quite as good in the lateral view vs) 4 
as desired (Fig. 2) but good enough to insure on rw emnsn ote 
the nail entering the head. (Fig. 1.) Thus far 
very little time had been consumed and we 
were encouraged by what now seemed to be a 
very smooth operation in a minimum of time. 
The nail was threaded over the guide pin in 
the usual manner and driven home. Our jubi- 
lation was short-lived when the second set of 
x-rays taken to confirm position of the nail 
revealed that it was lying in the soft tissues 
proximal to the neck, and was fixed only to the 
base of the trochanter and a portion of the 
superior rim of the head. We had encountered 
an accident in which the nail had slid along the 
shaft of the bone before actually penetrating 
the hard, brittle cortex of the femur, carrying 
the guide pin with it for a sufficient distance to 
produce the displacement just mentioned. 
There was also alteration of the position in the 
lateral view equally as bad. The upward dis- 
placement alone made the operation a com- 
plete failure. (Fig. 3.) The nail and guide pin 
were removed and the apparent cause of failure 
was confirmed by the appearance of the shaft 
of the femur at the pin site. 
A second guide pin was then directed into 
the neck and head and a nail driven over this 
by first breaking the outer cortex with a sharp 
4B 
chisel to fit the lower two flanges of the Smith- Fig. 4. 4, specifications of starter; B, photograph of 
Petersen nail and guide them until the nail had starter (actual size). 


SIDE SECTION A-A 
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Netto—Fracture of Neck of Femur 


taken hold sufficiently to prevent a recurrence 
of the displacement. On this second attempt 
everything went smoothly and the nail was 
driven home in good position. The final end 
result was excellent. One year later the patient 
walked without crutch or cane and there was 
no shortening. 


This experience inspired the writer to 
devise some means of overcoming this 
accident in future cases which, in my 
opinion, was due to two factors, namely, 
the extreme hardness and brittleness of 
bone in elderly people in the age group in 
which these fractures of the neck occur 
most frequently and the fact that the 
Smith-Petersen nails are actually quite 
dull comparatively speaking, and do not 
always engage the bone as easily as one 
might expect; which is also the reason 
for the shaft of the bone splitting not 
infrequently. 

The result is an instrument imitating 
the Smith-Petersen nail in appearance 
made with a razor sharp edge on the three 
flanges, cannulated to fit over the guide 
pin and threaded at the upper end to 
receive the inserter in the same manner 
as the nail. The instrument is used only to 
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make an impression in or through the 
outer cortex at time of operation. It is 
then removed and the nail applied in its 
place and driven home in the usual manner. 
It is made of drill-rod steel, sharpened and 
tempered, and can be made in any machine 
shop. Specifications and actual photograph 
are shown in Figures 4a and B. 

I believe this simple instrument is a 
worth while addition to the equipment 
used in operations for fixation of the hip 
with the Smith-Petersen nail in that it 
is sharp instead of dull, assures the correct 
insertion of the nail and prevents accidents 
such as herein described. The factor of the 
edges being “razor-sharp” the oppo- 
site end threaded for the inserter con- 
stitute the difference between this and the 
commercial starters, which are no sharper 
than the nail itself and for which a special 
“inserter” is recommended. These to my 
mind can be considered improvements. 
I have used it on numerous occasions since 
it was devised and am delighted with the 
performance and results. The additional 
time consumed is only the time necessary 
to remove the instrument and apply the 
nail in its place, a matter of a few seconds 
at the most. 
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The Larly Art of Surgery 


Il. MORE OF THE “EBERS PAPYRUS” 


CUNHA M.D. 


San Francisco, California 


HEN Rokitansky was one of the 

“Big Four” in medical stature in 

Vienna about sixty years ago, he 
gave the following advice to prospective 
students: 

“Those of you who are about to study 
medicine, and to the younger physicians 
also, I say that you should light your 
torches at the fires of the Ancients.” 

It is my own wish that any reader of this 
series of articles will read not only the 
words but will try to see the man de- 
scribed, the man behind the words. It is 
also the writer’s wish that the reader try 
to see the man’s contemporary environ- 
ment, how he by-passed the ignorance, 
prejudices, superstitions and religious codes 
which hemmed him in and, last but not 
least, the envy, greed and malicious perse- 
cution of his own confréres; it has ever 
and always been thus, that one of the 
greatest of all mankind’s problems is 
man’s inhumanity to man. 

The Ebers Papyrus is presumed to have 
been written sometime in the vicinity of 
1500 B.c. but much of the material in it 
came down by word of mouth from perhaps 
as much as five centuries before. 

It is not strictly a book or manuscript, 
it jis a miscellaneous collection ‘of |jottings 
down or experiences; some are prescrip- 
tions, some are advice on diagnosis, some 
are descriptions of postmortem appear- 
ances of things and, finally, some instruc- 
tions are on what to do, and it is here that 
surgery comes in. 

Curious indeed is much of the material 
contained in this papyrus. Apparently 
calculus of the bladder was a common 
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affliction, arthritis of the joints another, 
but more curious still was the all too re- 
markable frequency of a fracture of the 
ulna about 2 inches above the wrist, and 
more commonly of the left ulna in women. 
Now the only explanation of such a frac- 
ture would be that the woman was defend- 
ing herself from blows being swung by 
somebody else and took the blow on her 
arm instead of her head. Evidently hus- 
bands beat their wives three thousand 
years ago in the same fashion as today. 

Then there is the description of how to 
splint this fracture using palm fiber as 
splint material and forming a tube-like, 
circular splint around the arm, drawing it 
tight with linen. The grotesque feature is 
that small slivers of palm fiber were stuck 
into bleeding areas in such a manner as to 
try to form an obstructive hemostasis. 

Unfortunately in the Ebers Papyrus 
descriptions of actual technical procedures 
are missing, the usual term under treat- 
ment being Thou shalt perform an opera- 
tion,” but how, it does not say. 

Sutures and suturing are not mentioned. 
Hemostasis was apparently obtained by 
cauterization by means of red hot stones 
or sticks. 

They did not try for “primary union,” 
rather they interrupted normal healing in 
order to obtain a series of scars, each pre- 
sumably tougher than the last. 

In arteriovenous aneurysm they were 
smart enough to leave it alone. The instruc- 
tions were “‘Thou shalt not put thy hand 
to such a thing.” 

In purulent affections of lymph nodes, 
particularly inguinal buboes, one waits 
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until the proper degree of softness has 
arrived and then “Thou shalt hit the 
swelling into him.” 

Here we find perhaps the earliest of all 
descriptions of a hernia: “If thou examin- 
ist a swelling of the covering of a man’s 
belly above the pudenda, then thou shalt 
place thy fingers on it and knock on thy 
fingers (percussion). If thou examinist 
that which has come out and has arisen by 


Cunha—The Ebers Papyrus 


his coughing, then thou shalt say concern- 
ing it: it is a swelling of his belly—it is a 
disease which I will treat.” 

How? “Thou shalt heat it in order to 
shut it up in his belly.” 

They made quite a to-do about ascites 
and hydroceles but nothing as to para- 
centesis or tapping. The time is sixty-five 
hundred years ago and the art is young, 
young indeed. 


#2156 


S. A. Fox used preserved cartilage as an isograft in the reconstruction 
of eyelids and as a substitute for missing bone within and without the 
orbit. His results were very satisfactory and the procedure is not only 
simple but makes it unnecessary for the surgeon to remove cartilage from 
the patient’s rib, ear or elsewhere. (Richard A. Leonardo, M.D.) 
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7-TUBOCURARINE CHLORIDE SOLUTION- CUTTER 
Curae -Chemically Sue 
ecuralely Handardiyed by Weight 


d-Tubocurarine Chloride Solution-Cutter More Definite Physiological Response—Chemical purity in- 
is prepared from the crystalline alkaloid creases predictability,narrows interpretation to a single 
of the highest available chemical purity variable — individual response to the pure drug. 
—specifications exceed the rigid re- Maximum Pentothal-Curare Compatibility — 
quirements for chloroform ex- Chemical purity increases the ratio of 
tractable residue accepted by pentothal-curare compatibility to max- 
the Council on Pharmacy imum limits without precipitation, 
and Chemistry of the allowing greater flexibility in 
American Medical the management of the 


Association dosage proportions 


@ TUBOCURARINE CHLORIDE SOLUTION STANDARDS FOR CHLOROFORM EXTRACTABLE RESIDUE 


Council Requirements: “residue not to exceed 3.0%” 


Cutter Specifications: “residue not to exceed 0.3%" 99.7% 


Derived from botanically authenticated curare plants, Chondodendron tomentosum 
d-TUBOCURARINE CHLORIDE SOLUTION-CUTTER is pure by chemical 
analysis, standardized by weight and contains 20 units (3.0 mgm.) per cc. of the 
crystalline pentahydrate in sterile isotonic solution with 0.5% Chlorobutanol 
Available in 10 cc Saftiseal vials—stable at room temperature 


4-TUBOCURARINE CHLORIDE SOLUTION 
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THERAPEUTIC 
IMPORTANCE 


r MANY gastrointestinal affections, and in the man- 
agement of the many systemic conditions in which 
diet assumes therapeutic importance, the cereal serving is particularly valuable. 


Consisting of breakfast cereal, milk, and a teaspoonful of sugar, it provides an 
abundance of essential nutrients and caloric food energy. This time-honored com- 
bination is easily digested, bland, and readily utilized. It is well tolerated in the 
presence of many gastrointestinal conditions and offers the additional advantages 
of taste appeal, variety, ease of preparation in the home, and economy. 


The over-all nutritive value of the cereal serving—1 ounce of ready-to-eat or hot 
cereal,* 4 ounces of milk, and 1 teaspoonful of sugar—is shown in this table: 


CALORIES 
PROTEIN 


The presence of this sealindicates CARBOHYDRATE. . 33.0 Gm. THIAMINE 

that all nutritional statements in 

this advertisement have been CALCIUM " RIBOFLAVIN...... 0.24 mg. 
found acceptable by the Council 

on Foods and Nutrition of the NIACIN eoeccceseses 1.4 mg. 

American Medical Association. *Composite average of all breakfast cereals on dry weight basis. 


CEREAL INSTITUTE, INC. 


135 South La Salle Street ¢ Chicago 3, Ill. 


DNAL ENDEAVOR DEVOTED TO THE BETTERMENT OF NATIONAL NUTRITION. 
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PHOSPHORUS. . . . . 206 mg. 


EINHORN BILUMEN GASTRECTOMY TUBE 


Ref: Dr. M. Einhorn, N.Y.; Surgery. 

Gynecology § Obstetrics, Jan. 1941 

A 48” long, 16 Fr. bucketless tube with catheter type tip, for postoperative use in 

partial gastrectomy cases. A center wall divides the tube into two semi-circular lumina which 

can be used independently since they have separate openings at both ends. The longer (jejunal) 

lumen has 3 slotted openings }’’ apart just above the tip. The 3 oval slotted openings of the 

shorter (stomach) lumen are 12” above the tip. The 12” section distal to the stomach lumen is 

solid rubber impregnated with lead shot, and the 23” tip is lead-impregnated solid rubber. 
This provides the necessary weight for easy and smooth passage of the tube. 


D-103 Einhorn Bilumen Gastrectomy Tube, 48” long, 16 Fr., 
with double metal outlet and rubber connectors......Each $8.50 


EINHORN BILUMEN GASTRO-DUODENAL TUBES 


Ref: J. Lab. § Clin. Medicine, April 1941 
Nasal Tube: Same as D-103, except that the openings of the shorter (gastric) lumen are 7” 
above the tip. The tube is marked at 19” (nares to cardia), 30’ (nares to pylorus) and 3634” 
(indicating that tip of tube is in the duodenum). 
Oral Tube: Similar to the Nasal Tube, except that it has a pear shaped, lead weighted tip 
encased in rubber, and its markings are: 17” (lips to cardia), 28’ (lips to pylorus) and 33” 
(allowing 5” of tubing to be in the duodenum). 


Uses: In gastro-intestinal and abdominal surgery, when simultaneous 
and continuous gastro-intestinal drainage is desired to promote effective 
decompression . . . In peptic ulcer cases where duodenal feeding and 
intermittent or continuous neutralization by the drip method is desired 
... For biliary drainage . . . For continuous esophageal or gastric lavage. 


D-104 Einhorn Nasal Bilumen Gastro-Duodenal Tube, 48’ 
long, 16 Fr., lead impregnated catheter tip; with double 
metal outlet and rubber connectors Each $8.50 

D-105 Einhorn Oral Bilumen Gastro-Duodenal Tube, 48” 
long, 16 Fr., pear shaped weighted tip; with double metal 
outlet and rubber connectors Each $8.50 


Order from 


Your Surgical Dealer 


CLAY-ADAMS COMPANY, INC. 
141 EAST 25th STREET - NEW YORK 10 


Showrooms also at 308 West Washington Street, CHICAGO &, ILL. 
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(continued from page 24) 


nent of hydrotherapy, the Baruch Committee 
has in less than five years, according to its 
director, Dr. Frank H. Krusen, achieved its 
major objectives of: (1) Increasing the number 
of physicians trained to teach and use physical 
medicine; (2) providing for more extensive basic 
and clinical research in physical medicine; (3) 
insuring the proper use of physical medicine in 
relation to wartime rehabilitation and peace- 
time physical preparedness. 


AX additional $103,000 in research funds 
for heart disease was announced by the 
Life Insurance M edical Research Fund, raising 
to nearly two million dollars the amount pro- 
vided by the Fund since it was organized in 
December, 1945. The awards, announced by 
M. Albert Linton, chairman of the Fund, in- 
clude twelve student fellowships, three post- 
graduate fellowships and nine grants-in-aid to 
hospitals and universities. The purpose of the 
fellowships, Mr. Linton announced, is to help 
meet today’s pressing need for qualified men 
and women trained in research technics. Stu- 
dent fellowships, amounting to between $1,500 
and $1,800, are awarded to students who have 
not yet received their doctorate degrees and 
provide for a year’s additional undergraduate 
training under leading scientists. Postgraduate 
fellowships, amounting to between $2,500 and 
$4,000 are awarded to graduate workers for 
similar study. The largest grant-in-aid an- 
nounced by the Fund is $18,375 which will go 
to Western Reserve University in Cleveland 
for research by Dr. Normand L. Hoerr. To 
date the Fund has made 103 grants-in-aid to 
forty-eight medical schools and has provided 
support for sixty research fellows. This list of 
awards is the second announced this year and 
brings the 1948 allocations to $637,000. 


oe Yale School of Medicine departments 
will work together to establish in September 
a long-range training program for cancer con- 
trol officers in the nation. Dr. Ira V. Hiscock, 
Chairman of the Yale Department of Public 
Health, announced that his organization will 
work with Dr. Samuel C. Harvey, Director of 
the Section on Oncology of the Department of 
Surgery, to provide a one year course for 


medical and other personnel who will specialize 
in the administration of programs caring for 
those afflicted by cancer. This extends Yale’s 
work in cancer research and therapy to still 
another field and augments the already im- 
portant activities of the School of Medicine in 
cancer. 

To head the new section on cancer control 
the University has appointed Dr. Edward M. 
Cohart, formerly Regional Cancer Consultant 
of the U. S. Public Health Service, as Associate 
Professor of Public Health. Establishment of 
the section has been made possible by a grant 
of $24,000 from the U. S. Public Health Service, 
National Cancer Institute. 


immediate placement of eight students 
at the completion of the first year of Yale 
University’s unique course in hospital adminis- 
tration has demonstrated the need for this sort 
of training. Dr. Ira V. Hiscock, Chairman of the 
Department of Public Health, stated that the 
supply of those with graduate training in hos- 
pital administration ‘“‘could not begin to meet 
the demand since institutions all over the coun- 
try are recognizing the importance of proper 
preparation for responsible positions in the 
management of hospitals.”” The course in 
hospital administration at Yale was established 
as part of the program in the Department of 
Public Health with the aid of a grant from the 
W. K. Kellogg Foundation. 


REPARATION of an international pharma- 
copoeia under the auspices of the World 
Health Organization of the United Nations 
was continued at a meeting of the Expert 
Committee on the Unification of Pharmaco- 
poeias held in Geneva from May 31st to June 5, 
1948. At this session, the second of its kind, 
further progress was achieved toward setting 
up a unified system of nomenclature to provide 
that the same name should represent a drug of 
the same potency and composition in all 
countries. The Expert Committee made several 
important decisions and agreed, among other 
things, that proprietary drugs should be in- 
cluded in the international pharmacopoeia. It 
was also decided that a list of usual and maxi- 
mal doses should be prepared and advice from 
(continued on page 38) 
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Ease of administration and simplicity of the necessary apparatus make 
Ether the most popular and overwhelming choice of most anesthetists.* 
Comparative safety in even the lower stages of deepest anesthesia is 
possible. Any stage of anesthesia may be obtained. For years Ether 
has been the choice in operations of long duration. 


Eight decades of Mallinckrodt research and manufacture have pro- 
duced an Ether which has become the choice of many anesthetists 
because of its unsurpassed uniformity in potency, purity and stability. 


Mallinckrodt Ether for Anesthesia is supplied in 4-lb., %-lb., 1-lb. and 
o-lb. cans. 


*Burgoyne, J. R.: Surgery of the mouth and jaws, Dent. 
Items of Interest, 68: 479-89 (May) 1946. 


82 Years of Service lo Chemical Users 


MALLINCKRODT CHEMICAL WORKS 
Mallinckrodt Street, St. Louis 7, Mo. 72 Gold Street, New York 8, N. Y. 
Chicago * Cincinnati » Cleveland +-Los Angeles * Montreal « Philadelphia » San Francisco 


Uniform Dependable Purity 


Mallinckrodt's sound motion pictures "ADVENT OF ANESTHESIA" and “ETHER FOR 
ANESTHESIA” are available to medical societies and other professional groups. Write 
to our St Louis or New York office for details. 
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the medical profession sought before submission 
to the next meeting of the Committee. The 
question of doses for children was raised, but 
the Committee thought that for the moment 
no action should be taken. In addition it was 
agreed in the case of injection to specify the 
route of administration. 


EORGE MILLER STERNBERG (1838- 
1915), the pioneer bacteriologist of this 
country, is the subject of a sixth exhibit in the 
series, Famous Men of Army Medicine. Stern- 
berg served through the Civil War with 
courage and ability and is said to have seen 
more active service on the battlefield than any 
other medical officer of his time. Following the 
war he acquired an unusual experience in 
dealing with epidemics of cholera and yellow 
fever, his interest in these infections leading 
him to take up the study of bacteriology in 
which he was originally self-taught. 

Through his books on the value of com- 
mercial disinfectants, bacteriology, malarial 
fever, immunity and serum therapy he was the 
earliest to teach American physicians the 
fundamental principles and technic of bac- 
teriology, including the culture methods and 
photomicrography. In 1880 he discovered the 
micro-organism of pneumonia before Pasteur 
announced his findings. He was the first in this 
country to show the organisms of malarial 
fever, cholera and tuberculosis. As Surgeon 
General of the Army (1893-1902) Sternberg 
created the Army Medical School, the Army 
Nurse Corps and Dental Corps. He was highly 
honored in his lifetime and was president of 
the American Medical Association. 


— for the Military Resident 
Training Program (in Army General 
Hospitals) are currently being received in the 
Office of the Surgeon General. Under this 
training program any physician who qualifies 
for and accepts a commission in the Regular 
Army Medical Corps will be given the oppor- 
tunity of competing for an approved residency 
in the field of his choice. Medical specialty 
training available for newly commissioned 
officers under this program is as follows: (1) A 
limited number of senior residencies in thoracic 


surgery, orthopedics, pulmonary diséases, pa- 
thology, ophthalmology and physical medicine; 
(2) a limited number of residencies in ortho- 
pedics, pathology and physical medicine; (3) a 
limited number of assistant residencies in 
obstetrics, urology, thoracic surgery, derma- 
tology and pediatrics; (4) a substantial number 
of assistant residencies in anesthesia, general 
surgery, orthopedics, internal medicine, psy- 
chiatry, pathology, ophthalmology, otolaryn- 
gology, radiology, physical medicine and clinical 
physician training. 


IVE new research studies in the field of 

hormone therapy, x-ray diagnostics and 
allergy, have been instituted under grants 
from Schering Corporation. An unusual study 
on encephalography in allergic children, and 
the effect in this condition of Trimeton, 
Schering’s new antihistaminic, will be pursued 
at the New York Post-Graduate Hospital. 
The research will be under the direction of 
Dr. Robert Chobot. 

Companion studies on the utilization and 
absorption of the female sex hormones, pro- 
gesterone, estradiol and estradiol benzoate, by 
routes other than injection will be studied at 
Cornell University Medical College and New 
York Medical College. Progesterone, the 
hormone of pregnancy, will be studied at 
Cornell under the direction of Dr. Ephraim 
Shorr, associate professor of medicine. Dr. 
Thomas H. McGavack, professor of clinical 
medicine and director of the Metropolitan 
Hospital Research Unit, will supervise the 
studies on estradiol and estradiol benzoate at 
New York Medical College. 

At Yale University’s School of Medicine, 
New Haven, Connecticut, the metabolism, 
absorption and excretion of the gallbladder 
diagnostic agent, Priodax, and of related 
compounds will be studied under the direc- 
tion of Dr. William T. Salter. 

Dr. Robert H. Williams, professor of medi- 
cine and chairman of the department of medi- 
cine at the University of Washington School 
of Medicine, Seattle, will supervise studies on 
the effect of the male hormone preparations 
of testosterone in thyrotoxicosis, Addison’s 
disease and Cushing’s disease. 
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OOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technique, 
Two Weeks, Starting April 18, May 16, June 20. 
Surgical Technique, Surgical Anatomy & Clinical 
Surgery, Four Weeks, Starting April 4, May 2, 
June 6. 

Surgical Anatomy & Clinical Surgery, Two 
Weeks, Starting April 18, May 16, June 20. 
Surgery of Colon & Rectum, One Week, Starting 
April 11, May 16, June 13. 

Esophageal Surgery, One Week, Starting June 13 
Thoracic Surgery, One Week, Starting June 20. 
Breast & Thyroid Surgery, One Week, Starting 
June 27. 

GYNECOLOGY—Intensive Course, Two Weeks, 
Starting April 18, June 20. 

Vaginal Approach to Pelvic Surgery, One Week, 
Starting April 4, May 16, June 13. 

OBSTETRICS—Intensive Course, Two Weeks, Start- 

ing April 4, May 16. 


MEDICINE—Intensive Course, Two Weeks, Start 
ing June 13. 
Electrocardiography & Heart Disease, Two 
Weeks, Starting July 18. 
Gastroenterology, Two Weeks, Starting June 27. 
Personal Course in Gastroscopy, Two Weeks, 
Starting May 16, June 13. 
PEDIATRICS—Intensive Course, Two Weeks, Start- 
ing April 4. 
Diagnosis & Treatment of Congenital Malforma- 
tions of Heart, Two Weeks, Starting June 13. 
DERMATOLOGY—Formal Course, Two Weeks, 
Starting May 2. Informal Clinical Course Every 
Two Weeks. 

CYSTOSCOPY—Ten Day Practical Course Every 
Two Weeks. 


UROLOGY—Intensive Course, Two Weeks, Starting 
April 18. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


EYE, EAR, NOSE and THROAT 


A combined full time course covering an academic year (9 months). 
It consists of attendance at clinics, witnessing operations, 
lectures, demonstration of cases and cadaver demonstrations; 
operative eye, ear, nose and throat on the cadaver; head and 
neck dissection (cadaver); clinical and cadaver demonstrations 
in bronchoscopy, laryngeal surgery and surgery for facial palsy; 
refraction; radiology; pathology; bacteriology; embryology; 


physiology; neuro-anatomy; anesthesia; physical therapy; 
allergy; examination of patients preoperatively and follow-up 
post-operatively in the wards and clinics. 


FOR THE GENERAL 
PRACTITIONER 


Intensive full time instruction covering those subjects which are 
of particular interest to the physician in general practice. Funda- 
mentals of the various medical and surgical specialties designed 
as a practical review of established procedures and recent ad- 
vances in medicine and surgery. Subjects related to genera! 
medicine are covered and the surgical departments participate in 
giving fundamental instruction in their specialties. Pathology and 
radiology are included. The class is expected to attend de- 
partmental and general conferences 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds; demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver. 


UROLOGY 


A combined full time course covering an academic year (8 months). 
It comprises instruction in pharmacology; physiology; embryol- 
ogy; biochemistry; bacteriology and pathology; practical work 
in surgical anatomy and urological operative procedures on the 
cadaver; regional and general anesthesia (cadaver); office gyne- 
cology; proctological diagnosis; the use of the ophthalmoscope; 
physical diagnosis; roentgenological interpretation; electro- 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical therapy; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as endoscopic prostatic resection. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


== 


aép Di N E Essential Ally of the Profession 


for Prevention . .. Diagnosis . . . Therapy 


In addition to the many Iodine specialties, the following Iodine prep- 
arations, official in United States Pharmacopoeia XIII and National 
Formulary VIII, are widely prescribed in everyday practice: 


U.S8.P. 
CALCIUM |ODOBEHENATE 
CHINIOFON 
DILUTED HYDRIODIC ACID 
HYDRIODIC ACID SYRUP 
IODINE 
STRONG IODINE SOLUTION (LUGOL’S) 
IODINE TINCTURE 
1ODIZED OIL 
IODOPHTHALEIN SODIUM 
1ODOPYRACET INJECTION 
POTASSIUM IODIDE 
SODIUM IODIDE 


An Antiseptic of Choice 
IODINE TINCTURE U.S.P. (2%) 


N.F. 
AMMONIUM IODIDE 
FERROUS IODIDE SYRUP 
IODINE AMPULS 
IODINE OINTMENT 
IODINE SOLUTION 
PHENOLATED IODINE SOLUTION 
STRONG IODINE TINCTURE 
IODOCHLOROHYDROXYQUINOLINE 
IODOCHLOROHY DROXYQUINOLINE 
TABLETS 


POTASSIUM IODIDE SOLUTION 
POTASSIUM IODIDE TABLETS 
COLLOIDAL SILVER IODIDE 
SODIUM IODIDE AMPULS 
THYMOL IODIDE 


LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE as introduced by 
DR. WILLIAM M. COOPER, Director, Department of Peripheral Vascular 
Diseases—New York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program = 


Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S 
SOLUTION-DOMEBORO TABS”, on Page 376,. 
in the “Manual of Dermatology’’—issued un- 
der the auspices of the National Research 
Council and is recommended to be used wher- 

ever Burow’s Solution is indicated. 


Overcome venous insufficiency, 
‘statis and edema by wrapping 
DOME-PASTE BANDAGE (Un- 
na’s Boot) around the entire leg 


to supply compression. 


DOME CHEMICALS, INC. 
250 EAST 43rd STREET NEW YORK 17, N. Y. 


Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 
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Vagotomy and the Anatomic Variations in the Vagus Nerve 
ALDEN K. BOYD, Philadelphia 


Addison’s Disease and Pregnancy 
FLORENCE BRENT, Brooklyn 


Injection into the Intercostal Nerves for the Relief of Postoperative Pain 
FREDERICK M. GRAHAM, THOMAS H. SELDON, JAMES T. PRIESTLEY, Rochester, Minn. 


Anesthesia for Extremity Amputations 
MARGARET PETERS, G. R. BROBERG, G. A. LIGHT, Chicago 


Technic of Operative Cholangiography 
N. FREDERICK HICKEN, V. L. STEVENSON, BRUCE J. FRANZ, EARL CROWDER, Salt Lake City 


OUR 
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The Influence of Timing 
On Protein Utilization 


The biologic importance of complete protein in the daily diet 
takes on new significance in the light of recent research on 
the influence of timing upon protein utilization.'” 


Protein-depleted animals, maintained on an otherwise ade- 
quate diet, rapidly regained weight when fed their complete 
ration of the ten essential amino acids. When, however, these 
ten amino acids were not provided simultaneously—five were 
given at one feeding and the other five in a feeding two hours 
later—recovery did not occur. 


These studies strongly suggest that efficient protein utiliza- 
tion requires simultaneous absorption of the indispensable 
amino acids. New emphasis is thus given to the rationale of 
routinely including biologically complete protein in all meals 
to assure optimal utilization of all the protein ingested. 


Meat is an outstanding source of complete protein. Regard- 
less of cut or kind, whether fresh, cured, or canned, all meat 
contains the ten indispensable amino acids capable of satisfy- 
ing every protein need of the organism. And, all meat is of 
excellent digestibility —from 96 to 98 per cent. 


1Cannon, P. R.; Steffee, C. H.; Frazier, L. J.; Rowley, D. A., and Stepto, R.C.: 
The Influence of Time of Ingestion of Essential Amino Acids upon Utilization 
in Tissue Synthesis, Fed. Proc. 6:390, 1947. 


2Geiger, E.: The Role of the Time Factor in Feeding Supplementary Proteins, 
J. Nutrition 36:813 (Dec. 10) 1948. 
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tional statements made in this advertisement Sai 
are acceptable to the Council on Foods and AEM y; 


Nutrition of the American Medical Association. **om 


American Meat Institute 
Main Office, Chicago...Members Throughout the United States 
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In the spastic colon 


TRASENTINE- 
PHENOBARBITAL 


RELAXES by selective action 


In the so-called “irritable colon,” or wherever an antispasmodic effect is 
needed, Trasentine acts selectively on the smooth muscle “receptor sub- 
stance” of the abdominal viscera, blocking the effects of post-ganglionic 
cholinergic nerve impulses. Therefore there is little or no pupillary dilatation 
or drying of the mouth as with belladonna or atropine. 


Trasentine-Phenobarbital combines synergistically the spasmolytic action of 
Trasentine with the mild sedative effect of phenobarbital. This combination 
is especially advantageous in a high percentage of gastrointestinal spastic com- 
plaints, since most are of both central and autonomic nervous system origin. 


The effectiveness and lack of untoward reactions of Trasentine-Phenobar- 
bital have established its leadership in the field of antispasmodics. 


Average adult dose is one or two tablets 3 or 4 times daily as required. 
TRASENTINE-PHENOBARBITAL — Tablets (yellow) contain 50 mg. Trasentine 
hydrochloride with 20 mg. phenobarbital in packages of 40, 100 and 500. 


TRrasENTINE — Tablets (white) of 75 mg. in bottles of 50 and $00; also 
suppositories of 100 mg., and ampuls of so mg. 


Cib 
a PHARMACEUTICAL PROOUCTS, INC., SUMMIT, REW JERSEY 


TRASENTINE (brand of adiphenine) — Trade Mark Reg. U.S. Pat. Off. 2/1429M 
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